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ENGINEERING NEWS 


THE ANNUAL CONVENTION of the American So- 
ciety of Civil Engineers is now likely to be fixed 
for some time near the end of June, regardless of 
the party of Members who sail for Kurope on the 
City ot New York, May 29. That party will not be 
very large, consisting of about 25 Members, and 
numbering 74 in all, including ladies, children and 
Juniors and Associates. The Mechanical and Min- 
ing Engineers, however, send large delegations. 
If a suitable boat can be chartered, the convention 
may be held on a Sound or Hudson river steam- 
boat, taking about four days toa trip up and down 
the Hudson, Long Island Sound and New York 
harbor. 


THE NICARAGUA CANAL Co. will send out an ex- 
pedition about May 10 to start work on the Grey- 
town pier or deflecting dyke, required to divert the 
littoral current which has nearly ruined the harbor. 
It will be built at first of brush and piles, and four 
pile-drivers are sent down with crews to work them. 
A diamond drill plant will be sent down likewise, to 
fully test the nature of the rock in the great cut, 
and a dredge, after the pier is well started, 
to open the harbor for construction pur- 
poses to 16 or 18ft. The bulk of the pier will be 
made of rock from the great cut. It looks as if, 
before many weeks, work on the canal would be 
well under way. 








THE MUTUAL INSURANCE ASSOCIATION, conducted 
by the Baltimore & Ohio company for the benefit of 
its employés, is said to be again creating dissatisfac- 
tion. According to report, the compulsory feature 
is the point objected to by the men, who have 
threatened a strike at some points on the Western 
division. It is also said that the rates have been 
raised, and the payments for accidents and injuries 
lowered. Officers of the company charge that the 
dissatisfaction bas been fomented by agents of life 
and accident insurance companies. 


Mr. M. N. Forney has tendered his resignation 
of the office of Secretary of the Master Car Builders’ 
Association by a letter printed in another column, 
and the resignation has been accepted by the Exec- 
utive Committee. Mr. ForNrEyY has been Secretary 
of the Association since 1882, and has contributed 
greatly to the usefulness and success of the organi- 
zation. Official announcement has not yet been made 
of Mr. Forney’s successor, but it is generally under- 
stood that the choice of the Executive Committee 
has fallen on Mr. JoHN W. CLouD, if he will accept 
the position. 


RAILWAY BUILDING IN SOUTH CAROLINA is likely 
to receive quite an imnetus from a decision of the 
Supreme Court of the State which settles finally the 
disputed question as to whether the bonds voted in 
aid of railway construction by various townships 
were valid. The last Legislature passed an act 
validating the bonds already issued and conferring 
on the townships the richt to vote further bond 
issues ; and the Snpreme Court now decides that this 
act was constitutional and effective. 


THe CANADIAN PActFic RAILWAY, despite its 
northerly latitude, seems to have got the better of 
the snow problem. The total detentions of the win- 
ter have been but seven hours and the snow-sheds 
and split and glance fences have so far “filled the 
bill” perfectly, despite some heavy avalanches in 
the Selkirks, which mnst always be expected. and 
are now amply provided for. The “split and glance 
fences” referred to, which we have fully illustrated 
and described (Jan. 21, 1888) are a deyice new to en- 
gineering for controlling avalanches, and, it is now 
clear, are a very good device. They were devised 
bv General Manager (now President) W. C. VAN 
Horne, and their utility was at first much ques- 
tioned. 


PROGRESS ON THE FORTH BRIDGE is reported as 
follows by Gen. HUTCHINSON for the quarter ending 
Feb, 25:—South Queensferry bottom members built 
out 514 ft. and 550 ft. for south and north cantilevers 
respectively, and riveted for 490 ft. and 410 ft. Inch- 
Garvie Pier: cantilevers built out 514 ft. and 480 ft. 
and riveted for 476 ft. and 460 ft. on bottom members. 
North Queensferry: bottom members built ont 
514 ft. and 470 ft. and riveted for 500 ft. and 390 ft. 


The total riveted steel-work at South Queensferry 
amounts to 12,300 tons, at Inch Garvie to 14,200 tons, 
and at North Queensferry to 12,500 tons, a total of 
39,000 tons, and an addition of 5,000 tons in the 
quarter. The average number of men employed per 
day was 3,250. 


A NEW CAISSON for the Chicago Lake tunnel is 
being built of wood. The old iron caisson, that 
grounded on its way out to the lake-end of the tun- 
nel last year, has been broken up after about $10,000 
had been expended in vain efforts to get it afloat. 
The failure in that one is said to have cost the con- 
tractors about $30,000. 


THE EAMES VACUUM BRAKE Co. have removed 
their general offices from Boston to New York, ap- 
parently with the purpose of pushing the introduc- 
tion of their automatic vacuum brake more actively 
than heretofore. ons 

THE IMPROVEMENT OF ROADS in Massachusetts 
was recommended by Gov. AMEs in his last message, 
and as a consequence of this suggestion a bill has 
been drawn up, and is now pending, appointing a 
Commissioner of Roads and Bridges. 





A Hupson RIVER TUNNEL mortgage for £550,000, 
or about $2,750,000, was filed in the Register’s office 
of Hudson Co. this week. It is made out to the 
Farmers’ Loan & Trust Co., as a first mortgage, in 
compliance with the terms of the English syndicate 
for the construction of this tunnel. 


THE TOPEKA ELECTRIC RAILWAY, put into opera- 
tion last week, cost $600,000, and is 1644 miles long. 
This system exceeds the electric railway in Rich- 
mond, Va., by 444 miles. While a speed of 15 miles 
per hour can be easily attained, the law of Topeka 
limits it to 8 miles. 


THE ILLINOIS & MICHIGAN CANAL is to be wid- 
ened and deepened to the dimensions of a ship- 
canal if a bill passed at Springfield on April 11 
is carried out. It will connect Lake Michigap and 
the Mississippi river. 


WORK ON THE NEEDLES BRIDGE, at the crossing of 
the Atlantic & Pacific R. R. over the Colorado 
river, is reported as being temporarily suspended. 
The cause is stated to be an error in sounding for 
one of the piers by the company’s expert, who re- 
ported a nest of bowlders as solid rock. The 
Pheenix Bridge Co., the contractors for the work, 
will have to go 60 ft. deeper than originally in- 
tended, and a new contract is insisted upon. 


THE READING RAILROAD Co., it is said, has finally 
decided to build a new bridge across the Schuylkill 
river, in Philadelphia, just below the present Falls 
bridge. The purpose of this new crossing is to 
facilitate the handling of the Baltimore & Ohio 
traffic to New York by the way of the Reading 
R. R,’s leased lines. 


A GREAT WELL, 32 ins. in diam. by 120 ft. deep, 
has been bored near Mayhew Station, Cal., on the 
property of R. D. STEPHENS. The work was done 
by M. R. Ross, of the Capital Iron Works, Sacra- 
mento. It is said to be the largest bored well in 
California, and to furnish more water than any 
other in the State. Water from it would rise above 
the top of the ground were it not for a bed of gravel 
10 or 15 ft. thick, some 20 ft. below the surface, 
througk which the water flows off, necessitating 
pumping. A centrifugal pump, driven by a 60 H. P. 
engine, is now used to raise the water. 


THE MISSOURI RIVER is being surveyed by Gov- 
ernment engineers. One party is at work between 
Bismarck, Dak., and Leavenworth, Kan. Another 
party will survey from Bismarck north to Fort Ben- 
ton, Mont. 


THE CHICAGO DRAINAGE BILL passed the Legisla- 
ture at Springfield on April 11 by a vote of 90 to 
40. It has yet to pass the Senate and the Governor. 
This is the open channel project by way of Joliet. 


THE PROJECTED FRENCH SHIP CANAL, from Bor- 
deaux, on the Atlantic, to Norbonne, on the Med- 
iterrannean, would be 330 miles long, and have a 
depth of 27ft. The estimated cost is $130,000,000, and 
it would save a journey of 700 miles around Spain. 
As yet there seems to be little more prospect of its 
immediate construction than in the day of FRANCIS 
I, when it was originally projected. 


THE MANCHESTER SHIP CANAL is nearly one-third 
done, as far as the excavation i# concerned, says 


Mr. WALKER, the Engineer. The same authority 
values the plant at nearly $3,000,000, By June 1, 
20,000 men will be at work upon it. 

NATURAL GAs has been found in New South Wales 
near Narrabeen, while boring for coal. The hole is 
2,000 ft. deep, and the gas issues in spite of a pressure 
of 800 lbs. per sq. in., due tothe watercolumn. There 
is already talk of a pipe-line to Sydney, etc 


THE INTERSTATE RAILWAY ASSOCIATION is begin- 
ning to wrestle with some of the difficulties which 
it was freely predicted at the outset would finally 
result in the Associations’ disruption. The fast 
trains between Chicago and Kansas City furnish 
the ground for a serious quarrel between the 
Wabash and the Alton managers. Gen. MCNULTA 
claims that a differential must be allowed the 
Wabash or else (which amounts to the same thing) 
that the fast trains must run only Pullman cars in 
which all passengers will be charged an extra rate. 
The matter has been laid over until each side can 
present statistics in support of its position, which 
will be done before the board of arbitration on 
April 23. On the same date will be considered the 
request of the Chicago, St. Paul, Minneapolis & 
Omaha to be allowed to make the same rate be- 
tween Omaha and Northern Nebraska points to 
Duluth as is made from the same points to Chicago. 
On the following day the disagreement concern- 
ing the proposed 10 cent rate on lumber from Chi- 
cago to southwestern Missouri points will be dis- 
cussed. Another matter which has seriously dis- 
turbed the general harmony is the announcement 
that the Chicago, Milwaukee & St. Paul has made 
a contract with P.D.ARMOoUR & Co., running 5 years, 
by which they agreed to give ARMOUR & Co. 1 cent 
per mile on all their refrigerator cars run over the 
Milwaukee system. A uniform rate of &% of a cent 
per mile was agreed on last January and now all 
the roads will be obliged to meet the St. Paul’s fig 
ures. The fact that ARMOUR is a prominent director 
of the Chicago, Milwaukee & St. Paul‘is made the 
text for very unfavorable comment. 


LANDSLIDES have occurred on the Elk Garden 
branch of the West Virginia Central and the Col 
orado Midland roads. A slide occurred April 8 on 
the Chesapeake & Ohio canal about 40 miles east of 
Cumberland, Md., blocking navigation.——The 
break in the Erie canal near Lockport, N. Y., is be- 
ing repaired. Division-Superintendent Servoss and 
Assistant. Superintendent GEORGE CHAMBERS, of 
Buffalo, and Resident Engineer Jonn Brisgoop, of 
Rochester, with several assistants, have charge of 
the work. 


THE MOST SERIOUSRAILWAY ACCIDENT of the week 
was a head collision April 9 between two passenger 
trains on the Atlantic & Pacific near Beach Springs, 
Ariz. The trains were both double-headers, and 
they met at a curve on a high bank ; the engines 
and some of the cars went over the bank. One man 
was killed and another seriously injured.——A sin- 
gular accident occurred near Belleville,Ill.,April 14: 
the track of the Cairo Short Line crosses over a coal 
mine, and the earth sunk about 10 ft. undera 
freight train, causing a bad wreck in which twomen 
were seriously injured.—A sleeping car on the 
Pennsylvania caught fire one day last week, but no- 
body was hurt. The accident is attributed to over- 
heating of the steam pipes.——A collision between a 
wild freight train and a mixed train, occurred on 
the Delaware & Hudsons, near Lake Champlain, 
April 15, The accident occurred on a trestle and one 
engine went into the lake, the driver being killed. 


BRIDGE ACCIDENTS are reported as follows: a 
bridge on the Atlantic & Pacific, near Lavic, Cal., 
was burned April 9, and caused the wreck of a 
freight train.——At Canadian, Tex., the Canadian 
river bas washed away a highway bridge and dam- 
aged the railway bridge. 


THE NECESSITY OF BLOCK SIGNALS for crowded 
traffic,as well as of keeping trespassers off the track, 
was again illustrated this week by a tai! collision 
between a local and following express on the New 
York & Harlem track, the first train having been 
delayed by the accident of killing a woman walking 
on the track. No flagman was either ordered back 
or went back, and the delay was only short, but it 
wasenough. The collision was quite forcible, but 
fortunately the rear car wasempty. Theoretically 
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the blame may be laid on the employés: the real 
fault lies in the system of trusting only to a man’s 


thoughtfulness in emergencies and not making his 
action compulsory, 


THE INTERSTATE COMMERCE COMMISSION has an- 
nounced a hearing on the subject of free passes and 
free transportation for May 3, and summons for 
attendance thereon have been sent to the principal 
New England and Middle States railways. A hear- 
ing on the payment of ticket commissions is set for 
May 7, and the principal roads between Chicago 
and Missouri river points and those of Indiana and 
Michigan are summoned to attend. On the follow- 
ing day the same companies will be heard on the 
matter of trackage and car mileage. 


WE continue to receive occasional communica- 
tions in regard to forms of keeping level notes, but 


the subject seems to us to have been sufficiently dis 
cussed. 


Thé Pumping Machinery on the City of 
Paris. 


While the City of Paris embodies in its con- 
struction many novel features and some departures 
from previeus marine practice, none has attracted 
more general attention in England than the fact 
that she and her sister ship, the City of New York 
are both fitted out completely with the well-known 
Worthington duplex pumps. 

In all English practice hitherto, the boiler feed 
pumps have been a part of the main engine, and 
worked from levers connected directly there- 
with. Their action has been more or less un- 
steady, and the strain brought upon the pumps 
directly, and to some extent upon the engine, has 
been such as to bring about at times, results more 
or less disastrous, 

So long ago as 1884, whenfthe America, con- 
structed by the builders of the Paris and New York, 
Messrs. Thompson, of Clyde Bank, Glasgow, and 
the Oregon, built by the well-known firm of John 
Elder & Co., of Glasgow, both left New York on 
the same day; much interest was developed in the 
trial of speed, which all initiated knew would fol- 
low. The Oregon made Fastnet Light first, beat- 
ing the time of the America by only five hours; 
but the America lost twelve hours by the breaking 
of one of her pumps which occurred by the racing 
of the engine. This is liable to occur on any 
steamer and all steamers where the pumps are a 
part of the engine. 

The City of Paris as'well as the City of New 
York and also the City of Berlin are equipped 
throughout with Worthington pumps, and the 
main boiler feed pumps on each of them are inde- 
pendent of the main engines. As each of these 
ships are furnished with triple expansion engines, 
and carry a constant boiler pressure of from 150 to 
160 Ibs. to the square inch, and in the case of the 
two former ships, develop upwards of 20,000 indi- 
cated H. P., the boilers are large and it becomes a 
necessity to reheat the feed water to a temperature 
of from 275 to 320° Fahr. This is accomplished by 
taking the water first from the hot well to a closed 
heater in which a live steam jet is introduced di- 
rectly from the boilers and the water reheated. 
Thence it is pumped directly to the boilers. Both 
pumps are controlled by a device which regulates 
their speed to the available supply of water in the 
hot well, which 1s not at all times constant. 

The quiet, uniform motion of the Worthing- 
ton pumps can be appreciated perhaps betterin this 
service than in almost any other in which they 
have been placed. The reports of the engineers of 
the Paris are to the effect that in the rough weather 
incident to her first stormy voyage across the Atlan- 
tic, when at times it became necessary to slow down 
the main engines on account of racing, the 
pumps named kept on the uniform tenor of 
their way, and required little or no attention at the 
hands of the engineering staff. (This fact was ap- 
preciated at the time and will be appreciated by all 
engineers who have passed any time in the engine 
room of an Atlantic liner. 

There are sixteen Worthington pumps on the 
Paris, the same number on the New York, and nine 
on the Berlin. 

The White Star steamers Teutonic and Majestic, 
now fitting out at Belfast, are both equipped with 
Worthington pumps. 
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The Repairing of Betchworth Tunnel, 
Dorking, on the London, Brighton 
and South Coast Railway.* 





The Betchworth Tunnel, on the direct Portsmouth 
line of the London, Brighton & South Coast Rail- 
way, is about ¢ mile south of that company’s Dork- 
ing station, in the Lower Greensand formation, 
136 ft. at its maximum depth under Deepdene Park. 

The tunnel is straight, 385 yds. in length, and has 
a rising gradient of 1 in 80 southwards towards 
Holmwood, It was originally designed with slightly 
curved side walls 1 ft. 1044 ins, thick, and with a 
segmental arch of similar thickness, and, except for 
a length of 12 ft. near the north face, an invert was 
dispensed with. - 
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Fig. 1. Plan and Cross-Sections of Break in 
Betchworth Tunnel. 


In the northern portion of the tunnel the green 
sand is quite hard, in some places approaching rock, 
presenting a straight and solid face, and needing 
but the merest skin of brickwork lining to secure 
its retention in place; but gradually this changes to 
sand mixed with boulder stone, which again gives 
place to sand pure and simple, of the finest quality, 
wholly dry, and devvid of the least cohesion. In- 
deed, with the exception of a portion about 25 yds. 
long, 40 yds. from the north entrance, no water was 
found. 

The original tunnel was opened for public traffic 
in May, 1867, and formed the most important work 
on the Horsham and Dorking section of the railway. 

During the 20 years that had elapsed since the 
construction of the tunnel until the collapse, on 
July 27, 1887, when, without warning, a portion of 
it fell in, only ordinary superficial repairs of de- 
cayed bricks were necessary or were made. Iu fact, 
repairs of this character were in progress in a por- 
tion of a tunnel when the collapse occurred; but no 
kind of doubt had been entertained of the perfect 
security of the work, as it exhibited throughout 
every sign of stability and solidity. The sudden 
failure is all the more surprising as the summer had 
been exceptionally dry, and in that part of the 
tunnel no repairs were, or had been,in hand. A 
failure was first suspected at about 5 P. M.on that 
day by a foreman of plate-layers, who noticed that 
the brickwork at about 70 yds. from the south end 
was badly cracked, and appeared to be giving way, 
a fine stream of dry sand coming through the fis- 
sure; the fracture extended longitudinally, at a 
height of about 12 ft above rail-level. 

At the time this was noticed a train from Hor- 
sham was due, and having waited to see it through 
the tunnel, the man, observing that the crack was 
increasing, at once ran out towards Dorking station 
and stopped a “down” train which was about to 
enter ; on his return, the tunnel was wholly blocked. 

Early on July 28 the tunnel was visited by the 
Chief Engineer, accompanied by the General Man- 
~ By George Lopes, Assoc, M. ©. E., from selected papers 
of the Institution of Civil Engineers. 
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ager of the railway and the author. From the north 
end up to the stoppage, the brickwork appeared 
sound and intact; but here the tunnel, from rails 
to soffit, was completely filled with fine dry sand, 
which had been probably driven down by the weight 
of the superincumbent mass from the surface of the 
park above, and had extended far beyond the place 
where the collapse had occurred. The merest 
cracks could be perceived in the soffit at the crown, 
close to the sand, On examining the ground above 
the tunnel, a depression, extending for 45 yds., and 
varying in width from 10 yds. to 27 yds., and at its 
deepest part 21 ft., was found (Fig. 1). The south 
end was then visited, and it was apparent that the 
dry sand had run in as through a funnel, choking 
the line for a length of 58 yds., and filling every 
crevice until a slope of about 2to 1 at both ends was 
formed. Rather clearer signs of settlement in the 
soffit were visible, but practically the sand hid 
everything, and the full extent of the failure could 
only be surmised. 

The result of this inspection was a prompt deci 
sion to tunnel through the slip m a right line, and 
make good the work from below, the execution 
being entrusted to Mr. J. T. FIRBANK, as contractor, 
and the author being appointed Resident Ergineer. 

Both north and south of the slip the arch showed 
signs of weakness, and the first thing undertaken 
was shoring it against fallingin. Six elm skeleton 
ribs were fixed under the arch at both places, tightly 
wedged and supported on sills and struts, carried 
down into the solid ground and to the level of the 
foundations of the side walls. 

To do this, a trench about 2 ft. wide was sunk 
through the slip, from the soffit of the old arch to 
the foundations, the end nearest the slip and the 
side being close- poled with 3-in, deals, and stretched 
to the walls; the polings were liberally packed with 
hay to stop ary of the sand running. Then 12-in. 
by 6-in. timbers were laid, and 9-in. by 9-in. props 
placed upon them, on which a top sill, 12-ins. by 6-ins., 
was put, and these received the skeleton ribs. Be 
tween the ribs and the soffit, laggings, about 2 ft. 
apart, were run in and tightly fixed against the arch 
by page-wedges driven between them and the ribs. 

The arches having been thus practically secured, 





Fig. 2. Transverse Section. 


a start was made to close-timber the broken end 
by poling from the crown. Poling-boards, 2 ins. 
thick by 8 ft. long, were inserted vertically, and a 
stretcher, about.6 ft. long by 10 ins. square, was got 
in about 3 ft. down from the soffit, the ends being 
carricd well behind the old work. The sand was 
thrown back on the slope, to assist in forming a 
scaffold, and also as a counterbalance to the more 
central body of the slip. The poling was then con- 
tinued, the 10-in. stretcher acting as the waling, 
and another stretcher was duly inserted 3 ft. lower 
as before. 


In the same manner the face timbering was car- 


ried down to the heel of the rib, when it was 
stopped and a top heading commenced. The 
bottom waling was previously angle-strutted from 
the side walls by 12-in. Dy 12-in. timbers, let into 
the walls and tightly wedged therein, the other end 
being birds-mouthed. The top heading, 4 ft. wide 
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by 6 ft. high, was then cut through the face polings 
at the level of the soffit, and driven 20 ft. into the 
slip, at a rising inclination of 24 ins. in its length, 
and, this point gained, the heading was returned 
towards the face, rising 24 ins. more, and again re- 
turned with another 24 ins. This, allowing 2 ft. 
8 ins. for the thickness of the arch, gave 2 ft. for the 
crown-bars and 1 ft. 9 ins. drop. The heading, 
close-timbered throughout, was poled at the sides 
with 1'¢-in. boards, and on the top with 2in. 
boards. The head and side trees were 9 ins. die- 
square, placed 3 ft. 6 ins. from center to center on 
12-in. by 6in. foot-blocks, each 18 ins. long. The 
feet of the side trees were stretched across with the 
same sized timbers, all well dogged with iron 
“ brobs”’ and laced with long boards 1 in. thick. 


When the 20-ft. length of heaaing was finished, a 
crown bar of pitch-pine, 2 ft. square and 18 ft. long, 
was put in position, one end being run back 38 ft. 
over the crown of the existing arch, and the lead- 
ing end being supported by a 10-in. square back 
prop, placed on a foot-block. The heading was 
widened piecemeal, by removing s:tting and close- 
poling, until room for another bar alongside the 
first was obtained, great quantities of hay being 
used all the time, until 5 crown-bars had been fixed 
and propped, . 
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Fig. 3. Longitudinal Section. 


A nipper sill, 16 ins. by 8ins. and 12 ft. long, was 
then laid in, and the 5 bars were propped again 
from it. The top heading, in its width, thus dis- 
appeared, and mining for a 12-ft. length proceeded, 
the sides always being close-boarded, and 8 bars 
on each side inserted until the sill bed-level was 
reached. The bars, with few exceptions, were of 
larch. Back props, 10 ins. by 10 ins., were then got 
in, resting on foot-blocks, the sill of pitch-pine, 
16 ins. square, was driven into place, and a wooden 
saddle, 8 ft. long by 16 ins., was fastened to the 
upper side. 


Each bar was supported over the sill by 10-in. 
props, radiating with the curve of the arch. 
Stretchers, 16 ins. square, were fixed between the 
old brick face and each end of the sill, and angle- 
struts or judkins raking from the brickwork to 
about 4 ft. on each side of its center. The two 
rakers, 46 ft. long, running 7 ft. into the solid 
ground, with foot-blocks, were fixed and wedged, 
birds-mouthed at the sill, and with two-wrought- 
iron glands to each near the upperends. The rakers 
were themselves stretched by a 9-in. by Sin. 
stretcher near the top end, and by a 12-in. by 12-in, 
stretcher about halfway down. 


Tne length was then deemed practically secure, 
and a gullet, about 6 ft. wide, was driven through 
the loose sand from the face at the middle sill-level, 
the sides being still close-poled and stretched. The 
face near the upper sill being gained, three back 
Props, 10 ins. by 12 ins., were got in with foot-blocks 
to each, and the gullet was widened until the upper 
sill was supported by 11 back props, all being 
close-poled, and the sides of the tunnel were reached. 
Three more bars on each side were then fixed, and 
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the middle sill followed similar to the upper one. 
Twelve upright props were fixed between the upper 
and middle sills, and sill-stretchers from the brick- 
work to the sill ends were put in, and rakers with 
foot-blocks. A bottom gullet, 6 ft. wide at rail- 
level, was now driven as before, and 11 back props 
were got under the middle sill, and close-poled until 





Fig. 4. Segmental Comtge Supporting Relieving 
rch. 


the sides were again reached, when two more bars 
on each side were fixed, The bottom siil, 14 ins 
square in one length, was then placed in position, 
and 11 vertical props, 10 ins. square, were inserted 
between it and the middle sill, and 12-in. sill 
stretchers put in; 10-in. square rakers, with foot- 
blocks, followed, and the excavation was complete, 
being fully timbered to the level of the rails. 

The mining for the invert was then proceeded 
with, the face only being timbered; the curve for the 
invert, being shallow, was not poled. 

Between the top bars, 12 in number, short 
stretchers were fixed about 3 ft. apart, and single 
stretchers between the rest, a 9-in. cross-stretcher, or 
cock-roost, running between the fourth set of bars. 
All props were dogged top and bottom,but no bolts 
were used, driving and page-wedges, however, being 
plentiful. The back props were fastened to the 
sides by 9-in. by 3-in. angle-ties, and the bottom up- 
rights and the lower sills were laced by 1-in. boards. 

Figs. 2 and 3 represent the full timbering for a 
12-ft. length of inverted section. 


The brick work was then fut in hand, invert 
moulds and leading frames being first placed in 
position. The side stretchers and bars were re- 
moved as the brick-work was got up, until the side 
walls were ready for the skeleton centers. These, 
three to each 12-ft. length, were made entirely of 
elm in three thicknesses. The middle center leaves 
2'¢ ins. thick, and the leading centers 3 ins. and 
grooved, with laggings 7 ins. by 3 ins., were sup- 
ported on 9-in. props on brick piers 14 ins. square, 
built out from the invert with 12-in. by 6-in. sills, 
and placed on beech slack-blocks 18 ins. by 7 ins. by 
34¢ ins. 

As the arch progressed, the side bars were taken 
out until six crown bars remained, which were built 
in, and the spaces between them filled in tight with 
brickwork to the poling-boards. The keying-in for 
1 ft. 10 ins. wide was effected by block laggings 
fixed transversely on grooved laggings specially 
prepared. These block laggings were 22 ins. long 
by 7 ins. by 3 ins., notched at each end to fit the 
grooves, and the key of the arch was made good 
from one end outwards. The whole of the poling- 
boards were left in. 

This length being thus finished, the mining for 
another proceeded as the first, and the whole length 
was executed in precisely the same manner. 
Another length followed, until three lengths from 
each end were completed, when a top heading was 
driven through to connect the two faces. Both 
faces were kept in hand until an interval of 36 ft. 
remained, when the north end was stopped and the 
south only proceeded with. When this length was 
finished, the north was completed and the junction 
only was left. Here the bars were supported only 
on the toothings of the arches on either side, and as 
the brickwork was finished, eight bars were built in 
with it, thus 37 yds. were completed. 
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The skeleton ribs were left standing about ten 
days, by which time the cement was well set. Not 
withstanding, and in spite of the bars being bricked 
in solid, the excessive weight of the superincum 
bent sand in the slip broke the toothings at the 
junction of every length, causing a slight crack, 
the greatest being in. wide; these cracks were 
immediately stopped, and there was no further 
settlement. 

Where the old arches at both faces showed signs 
of cracking and weakness, which was for a length 
of 10 yds. at the south end, and 8 yds. at the north 
end, the inverted section was continued, and here it 
was built in lengths of 6 ft. The skeleton ribs 
already fixed were made the base for the work, 
12 in. timbers being thrown across from sill to sill 
with planks over them. An upper scaffold was then 
made of 3'¢-in. by ‘y-in. double irons slung from 
the sides of the ribs with cross-bolts, upon which 
die-square timbers were placed and plank-sheeted 
to enable the miners to start breaking into the key 
of the old arch. 

As the brickwork was cut away, short polings 
were got in until the 6-ft. length was removed, 
when a crown bar 12 ins. in diameter, one end rest 
ing on the new brickwork, and the other on the 
old work, was inserted. The mining was continued; 
bars being put in about 18 ins. apart for the extent 
of the arch, below which bars of 9 ins. die-square 
and 2 ft. apart, sufficed, until all the old brickwork 
in the length had been removed, the face of the sand 
being close-poled all the while and the end face se 
cured by waling 12 ins. square strutted by 9-in. tim 
bers from the new brick invert. Each 6-ft. length 
was carried out in the same way, except at the ends 
where the inverted section was to be abandoned. 
Here the arches were gradually projected over longi 
tudinally beyond the walls until at the crown they 
led for about 9ins. This was to act as a shielti toa 
lower arch. 
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Fig. 5. The Surface Before and After Slip. 


The very unsatisfactory character of the old brick- 
work, thus exposed, suggested a complete examina- 
tion of the rest of the tunnel, and with hardly an 
exception the work was found to be defective. 
Accordingly Sir Jonn Fow ier, K. C. M. G., Past 
President Inst. C. E., the Consulting Engineer to 
the Company, was invited to confer with Mr. BAN 
ISTER and to determine on the course to be pursued 
as regarded the remaining 330 yds. of the tunnel. 


it was then decided to remove the whole of the 
side walls, to rebuild them in Portland cement, to 
turn a relieving arch, also in cement, at a lower 
level than the old one, and to dispense with an in- 
vert. The new side walls, being 18 ins. thick instead 
of 1 ft. 10% ins. like the old walls, were backed 
with cement concrete to the sand, and carried up 
with the new relieving arch of sufficient thickness 
to underpin the old arch until the relieving arch 
was clear of it. The new arch was 18 ins. thick, and 
the space between the crown and the old soffit was 
filled in with old dry bricks tightly wedged and 
packed (Fig. 4). 

The work was built in cement throughout and 10 
break-ups were put in hand at once, which, as the 
work proceeded, was found to be the extreme limit 
for safety. Four skeleton ribs were fixed at each 
place, the middle ones 9 ft. apart and sheeted with 7- 
in. by Hin. laggings, tightly wedged. The level of 
the underpinning was first ascertained and the 
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brickwork cut away for 9 ins. thick, when die- 
square timber was put in and strutted off the ribs, 
and another 14 ins. got out under that and strutted 
in like manner. The back being thus reached, the 
brickwork was gradually removed to the footings, 
and the sides were close-poled, packed with hay, and 
strutted by larch bars 12 ft. long, 9ins. thick and 2 
ft. apart, their ends being let into the brickwork on 
each side. 

As soon as the old brickwork had been removed 
the new was inserted, great care being taken in the 
underpinning, which was most tedious and difficult, 
the old brick work being practically loose,with every 
tendency to fall. As length after length was exe- 
cuted, the old side walls were in many places splin- 
tered and cracked, and more skeleton ribs had to be 
erected,and the mining lengths reduced from 9 ft. to 
7ft.6ins. By this arrangement, however, the work 
was completed without accident. Where the re- 
lieving-arch section joined the new inverted arch 
(Fig. 5) a wall 14 ins. thick was built as face pack- 
ing, and at the south entrance the whole of. the 
spandrels and parapet were taken down and re- 
built. 

The ribs for the relieving arch were made in two 
sections of ¢-in. timber, the struts raking from 
crown to heel with cross-ties and queenpost, and 
could be taken in pieces and reunited. The tie- 
beams were kept sufficiently high above the rails to 
leave room for the contractor’s six-wheeled locomo- 
tive which worked through the tunnel. 

The time occupied in the 55 yds. of new inverted 
sectionin the slip was from Aug. 8 to Dec. 30, 1887, 
and in the remaining 330 yds. from Nov. 7, 1887, to 
Feb. 7, 1888, continuously day and night, with the 
exception of Christmas Day. 

In the reconstruction, one of the two lines of rail- 
way through the tunnel was taken up and the other 
slewed to the center for the convenience of the con- 
tractor. 

Although there was little water inthe tunnel, the 
long cutting at the south end on a gradient falling 
towards the tunnel rendered necessary the preserva- 
tion of the original drainage arrangement, which 
was by a 12 in. pipe. 

During the busiest part of the reconstruction 300 
men wete employed night and day with six horses 
and one locomotive. The bricks, of which two and 
one-third millions were used, were the best Hor- 
sham stocks. Cement was supplied by the Sussex 
Portland Cement Co., Newhaven, to the extent of 
780 tons, and this was mixed with 2,000 cu. yds. of 
sand, part from pits at New Cross, and part from 
beds at Oxted. Water was at first provided in 
tanks from Horsham and Holmwood, but after- 
wards from the main of the Dorking Water Co., by 
a 2-in. pipe laid through the tunnel with junctions 
and bib-cocks where necessary. 

The following materials were supplied, viz. :—62 
elm skeleton ribs; 114 segmental centers; 16,500 cu. 
ft. of timber: 3,030 cu. ft. of larch; 37,400 lin. ft. of 
8-in. by 7-in. battens; 40,600 lin. ft. of 3-in. by 9-in. 
deals; 521% fathoms of poling-boards; 48,700 page, 
driving, and raking wedges; 760 slack blocks; 10 
tons of hay; 10,525 galls. of naphtha, and 3,474 lbs. of 
candles. 

The slip comprised about 33,000 cu. yds., and of 
this the bars in a 12-ft. length of the inverted section 
bore 10,500 tons during the mining. 

The cost of the work per linear yard of the in- 
verted section was £145, and of the relieving-arch 
section £30. The exceptionally heavy expense of 
the former was caused by the enormous quantity of 
timber necessary to support the slip, and to the 
necessity of builaing in so much of it. 

The tunnel was opened for traffic March 1, 1888, 


The Sun: Its Heat and Light, 


At the monthly meeting of the Royal Meteorological 
Society, held on March 20, Dr. MARcET delivered an 
address on the above subject, in which he said that the 
source or origin of all meteorological phenomena is the 
sun, which sends or radiates its heat to the earth through 
the molecular vibration of the invisible matter connect- 
ing earth with space. If there were no air or moisture, 
we should feel the sun's heat to a much greater extent. 
After the sun's rays have reached the earth, a portion of 
the heat they bring with them is absorbed by the earth 
and terrestrial objects, another is converted into motion, 
and a third is reflected into space. 

After describing the various actinometers and other 

nstruments used for determining the amount of solar 


radiation, Dr. MARcet showed that the temperature of 
the solar rays falls rapidly when tested at increasing al- 
titudes in a balloon. Hethen gave an account of some 
observations made by Mr. GLAISHER in the celebrated 
balloon ascent which he and Mr. COxXwELL made from 
Wolverhampton on Sept, 5, 1862, when they reached a 
height of about seven miles above the earth's surface. 
Regarding the transformation of solar beat into motion, 
a very interesting illustration is afforded by the radiome- 
ter, in which the direct influence of the sun’s rays 
causes a light vane to rotate; while another illustration 
of the mechanical effects of heat upon fluids is their con- 
version into what is known as the spheroidal condition. 
In connection with this, Dr. MARCET showed how, by 
wetting his hand, he could pass it through molten lead 
withoutinjury. Healso related the case to HENRY HALL, 
one of the keepers of the Eddystone Lighthouse, who, on 
the occasion of the fire which destroyed the hghthouse 
on December 4, 1755, accidentally swallowed some iolten 
lead, but did not die till several days afterwards, when 
a piece of lead was taken out of his stomach. Dr, 
MARCcET then ‘briefly drew attention to the sun's light, 
stating that the passage of the sun’s light through our 
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tary phase of the question is likewise highly impor 
tant, “‘the efficiency of the vacuum brake (the one 
adopted) was never tested at all on such long trains 
as those which it is desirable to have available for 
military purposes”—from which it is an entirely safe 
prediction that there will be some very unpleasant 
experiences in the rear cars of such long trains, if it 
be attempted to run them. 


There were three experimental trains, the longest 
of 50 cars, all fitted throughout with brakes except 
the truck of the engine, and it was found that the 
brake was applied on the last car, through a total 
length of 1,500 ft., within 134 seconds from the mo 
ment the driver’s brake valve was opened. This is 
about 44 second more than the velocity of sound, and 
by so much less quick than the velocity appeared to 
be in the Westinghouse 50 freight-car tests above re 
ferred to, in which a whistle was blown on the en 
gine simultaneously with the opening of the engi 
neer’s brake valve; and standing at the rear car, over 


Crake Gylinaer Reservoir 


_ Kapteyn’s Recorder; Diagram of Arrangement of Parts. 


atmosphere alters it in kind toa great and remarkable 
extent. Light can be decomposed into its elementary 
colors, In connection with this branch of the subject, 
Dr. MARCET performed a number of experiments, includ- 
ing, among others, that of passing a ray of light through 
a glass vessel freed from dust, when the ray disappears 
within the vessel, but reappears on the other side, show- 
ing that the power to form light was there, though not 
the material for this power to act upon. Dr. MARCET 
concluded his very interesting address by describing the 
various forras of sunshine recorders.—Industries. 


New German Brake Tests. 


Some very interesting brake tests with the new 
quick-acting Westinghouse apparatus have lately 
been made at Carlsruhe on the Baden State Rail- 
ways, which were witnessed by a large number of 
German, Austrian, Italian, and Swiss railway offi- 
cials, and excited great interest among them by the 
“wonderfully” quick action of the brake. In the re- 
sults of the tests themselves there was nothing es- 
pecially new ; they were simply confirmatory and a 
repetition of the series of Westinghouse 50 car tests 
of 1887, which astonished the whole engineering 
world, and left little room for further effort to break 
the record, which the Carlsruhe tests have not done, 
nor even closely approached it. The apparatus 
used to record the tests, however, which we here- 
with illustrate, seems to be somewhat of an advance 
upon past practice, and highly ingenious. For our 
engravings, and the main facts of the following 
record, we are indebted to Engineering, which was 
the only journal represented at the tests. 

The point which lent especial interest to the Ger- 
man tests, and which is likely to very speedily ad- 
vance German practice, was the importance from a 
military point of view of being able to run very long 
trains of 50 or more ¢arriages, and yet handle them 
properly. Engineering quotes from The Indtan 
Engineer to the effect that in India, where the mili- 


1,700 ft. off, the brakes would always be heard to go 
on before the sound of the whistle arrived. This lat- 
ter method of test, however, was less precise than 
the German method, and may have erred }¢ second. 

The trains experimented with were in detail as 
follows, train No. 1 being fitted with the old brake 
gear as well as the new, so that stops under the fol- 
lowing different conditions could be made : 

a, Ordinary brake with small pipe. 

b. Quick-acting brake with small pipe. 

ce. Quick-acting brake with large pipe. 

Trains 2 and 3 had only the quick-acting brake. 


+ Train No. 1a. Length, 535 ft. 


Weight. Pressure on 
Brake-Biocks, 

tons, tons. 

1 Locomotive. ....... 45 18 

Yo eee ee 27 13 

16 Third-classcarriages 152 91 
BNI ¢ oan 06a écceuees 9.9 5.7 
1 Experimental .van.. 8.6 2.6 
Total..18 Carriages. 242.5 130.3 

Train Nos. 1band ic. Length, 540 ft. 

tons. tons. 

1 Locomotive ......... 45 18 
ie so ok he <b Oe 27 11.2 
13 Third-class carriages 122.2 73.3 
4 Goods vans.......... 37.4 23.8 
1 Experimental van.. 8.6 2.6 
Total..18 Carriages 240.2 128.9 

Train No2. Length, 870 ft. 

tons. tons. 

1 Locomotive ......... 45 18 
1 DP akesee hc. kod 27 11.2 
23 Third-classcarriages 216.2 129.7 
6 Goods vans.......... 56 34.7 
1 Experimental van.. 8.6 2.6 
Total..30 Carriages. 352.8 196.2 

Train No. 3. Length, 1,545 ft. 
tons. to 

1 Locomotive ......... 4h is 
a pe S wbitens see a a 2 

-C carriages 4 . 
9 Goods vans... /..... 84.1 53.6 
1 Experimental van.. 8.6 2.6 
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The stops were all made on a straight and level 
track. Speed was taken between a first, second, and 
third signal, 200 metres (656 ft.) apart. Engineering 
gives the following record taken of the tests, to 
which we add a column giving the efficiency of the 
brakes in terms of the per cent. of retarding force to 
the total weight on braked wheels. 
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incline, and the train was taken down this incline 


w 
it 


ith an average speed of 31 miles. Of this descent 
is stated that the variations in speed did not ex- 


ceed 9 per cent., and the control of the descent was, 
in other respects, quite satisfactory. 


In obtaining these records of the results of brake ex- 


periments, the very ingenious automatic recording 


Result of Trials. 








ue | 
ez Nature of | Speed of Distance run'Time from Ap- ; — 
Bk Stop. | Train. (after Applica-| plication of Particulars of Trains. of effi- 
zs tion of Brake.| Brake to Stop. ciency. 
OB Sas — tl Be Pot ar Se ale 
mile | ft, sec 
1 Ordinary ome | 1.174 30 5.8 
rdina —e | aoe <a { Train No. la, ordinary Westinghouse = 
: ss: 35 p+ . 4 7 brake, small pipes, 18 carriages. » ; 
4 Ordinary. 435 } 1,292 31 (rate Wo. Tk cute as 4.9 
| ¢ 5 Tf, No. , quick-acting brake, 
: | Emergency. a | a 7 sie + with small pipe, 18 carriages. me 
| ' ‘ 
2 Ordinary. | 44.1 | wg 25 / 6.7 
8 Emergency. 33.5 | 506 15.6 {Train No, le, quick-acting brake, 10.3 
9 “ B85 | 640 18.5 ’ with large train pipe, 18 carriages. 10.4 
10 “ | 48.5 | 794 21.25 10.4 
| - ° 
u SF... %.) a - » 25, {Train No. 2, quick-acting brake, . 0 
13 “ [gia 4 564 167 || large pipes, 30 carriages. 10.0 
M4 or | 42.2 | 600 17.5 | 103 
15 | Ordinary, | 34.8 | 1,538 40.5 24 
16 | Emergency. | 28.6 302 | 12.5 {Train No. 3, quick-acting brake, 9.3 
7] ™ 34.8 443 14.8 ( large pipes, 0 carriages, 9.4 
18 ie 36.0 462 15.5 9.7 
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van a clear conception will be gained from the dia- 
gram. An endlesscoil of paper a, guided by vertical 
rollers b, c, d, e, f, g, travels with a regular speed 
obtained from a strong clock-work. The roller h, be- 
ing grooved and driven in close contact with the 
roller g, pulls the paper uniformly at the desired 
speed. For the purpose of registering the various 
pressures, four indicators are attached ; of these our 
engraving shows only three, the fourth having been 
added only recently for these particular experiments 
Indicator C is in connection with the speed indicator 
F, and shows the pressure in this, recording miles 
per hour. Indicator E shows the pressure in the 
reservoir, A inthe brake cylinder, and Bin the brake 
pipe. 

It will thus be understood that, while the com 
mencement of the action of the brake is transmitted 
electrically and is of course momentary, the condi- 
tions of pressure in the pipes are only measured 
after the action has traversed the whole length of 
the train, some 1,500 ft., and passed 50 triple valves. 
The last-named indicators, A and B, mark their in- 
dications vertically, one above the other, producing 
the lines 3 and 4, while three more indications in the 
same vertical line are produced by the electro-mag 
nets T, U, and V, but the lines produced by indica 
tors UC and E have to be shiftedin a horizontal di 
rection to their proper position to enable a direc 
reading to be obtained. Turning now to the electro 
magnetic contacts, it will be seen from the diagram 
that magnet 7' is in communication with a clock D. 





Kapteyn’s Automatic [ime, Pressure, Speed and Distance Recorder for Brake Tests; Baden State Railways. 


In computing the last column of this table, by 
which alone the results can be intelligently com- 
pared, we have assumed (from internal evidence of 
Engineering’s record),that the unbraked engine truck 
weighed 9 tons, and was consequently 3.72 per cent. 
of the weight of train 1a, 3.74 per cent. of train 1b 
and 1e, 2.55 per cent. of train 2, and 1.66 per cent. of 
train 3. The formula for computation is 


vel. head due to speed 
distance run in 








P. ¢. efficiency = sta. of 100 ft. 








apparatus illustrated, devised by Mr. ALBERT K Ap- 
TEYN, was used. In the trials at Carlsruhe it was 
placed in an experimental ‘“‘ van”’ in the rear of each 
train. Telephonic communication was established 
between this van and the engine, while, in addition, 
the driver’s brake valve was fitted with an electric 
contact, so that its position was instantly trans- 
mitted to paper in the experimental van. The elec 


— grade of rolling friction (taken as 0.5). 


P. c. of total wt. of train to which brakes were applied. 


At thecompletion of the runs recorded in the tables, 
the train No. 1c was taken up an incline 7.5 miles 
long, with an average inclination of 1.25 per cent. and 
curves of 2,000 ft. radius, with three stations on the 





tric leads were fitted under the footboards at both 
sides of the carriages, and the necessary batteries 
placed in the rear van. 


f the recording instrument in the experimental 


which makes one contact every half-second; the 

































































pointer on this magnet therefore produces a saw- 
tooth line showing half-seconds; magnet U is in 
circuit with the driver’s brake valve, and produces 
a mark in the line at the moment the valve is opened, 
while magnet V, not visible in the view, is worked 
by an arrangement of gear wheels derived from the 
speed indicator, which makes contact once every 10 
meters run. In addition to these elaborate arrange 
ments for observation, an apparatus, designed by 
Mr. HANSHALTER, was erected in the experimental 
van, which showed the average speed during every 12 
seconds. This last instrument had its own indepen- 
dent driving-shaft, but when the speed became uni- 
form, its readings agreed excellently with the 
KAPTEYN speed indicator. 

It will thus be understood that from the dia- 
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grains obtained on this apparatus it is possible to 
read the following information: Time which 
elapsed between opening of driver's brake valve and 
this action being transmitted to last carriage ; the 
distance run; pressures of air in the reservoir, 
brake pipe, and cylinder, before, after, and during 
any moment of the stop; and the speed at any 
moment during the experiment. 

That with such appliances there should be no 
difficulty in obtaining exact readings for all the 
headings of columns under which the results are 
tabulated it is needless to point out, but so carefully 
were all contingencies provided for and so perfect 
was the operation of Kapteyn’s recording instru- 
ment, that during the 18 trials, extending over two 
days, not one observation was lost. 


Compound Locomotives, 





At the meeting of the New England Railway Club 
on April 10, Mr. ANGUS SINCLAIR, of Chicago, Secre- 
tary of the American Railway Master Mechanics’ 
Association, read the following paper on Compound 
Locomotives : 

The interest of American mechanical engineers in 
compound locomotives has lately been stimulated 
through the importation by the Pennsylvania Rail- 
road Co. of #@compound locomotive built according 
to the designs of Mr. F. W. WEBB, the famous loco- 
motive superintendent of the London & Northwest- 
ern Railway, one of the pioneers in this line of en- 
gineering progress. The existing awakened interest 
in the subject is my excuse for offering the com- 
pound locomotive as a theme for discussion. 

Compound locomotives have been working suc- 
cessfully on European railways for upwards of 
twelve years, yet practically nothing has been done 
on this continent to demonstrate the value of this 
system of steam using, an apathetic condition that 
may be attributed partly to two causes: 1. That an- 
tipathy which American locomotive designers have 
always displayed to any change of form likely to in- 
crease complication of parts. 2. The fact that no 
heavy pressure has ever been put upon our railroad 
mechanical officers to effect rigid economy in the use 
of fuel. Although the desirability of using fuel 
economically has been much discussed among us 
of late years, on many roads enginemen still act 
as if the coal placed on tenders were as cheap as the 
water passed into the tanks. While these ideas pre- 
vail sufficiently to influence opinion, little practical 
interest will be displayed in compound locomotives, 
or in any other improvement of railway motive 
power offered for the purpose of preventing waste of 
heat. 

As most of you are aware, a compound engine 
passes the steam through two or more cylinders for 
the purpose of utilizing to the fullest extent its ex- 
pansive force. The economical advantage to be 
derived from making steam perform work through 
its expansive force has been recognized ever since 
the steam engine was successfully applied to 
manufacturing purposes; and it was the desire to 
convert the expanding faculty of steam into mechan- 
ical energy that first led to the proposal to expand 
the steam in more than one cylinder. Over a 
century ago JONATHAN HORNBLOWER patented a 
compound engine in England, and he was succeéded 
at various times by others who attempted to im- 
prove upon the arrangement of his invention. Dur- 
ing the first half of this century, many compound 
engines were built, and they became noted for their 
durability, which was due to the strains being 
more evenly distributed than in simple engines; but 
owing to the low pressures of steam in vogue, there 
was no marked economy in the use of fuel. In fact, 
the operation of the early compound engines had led 
many physicists and engineers to conclude that no 
economy could result from the expansion of steam 
in more than one cylinder. As early as 1825, JAMES 
P. ALLAIRE, of New York, built for marine service 
compound engines that used the steam more econom- 
ically than any engines that ever had been worked 
up to that time ; but American engineers were preju- 
diced in favor of the light, high-pressure, high- 
speed engines which had become the national type, 
and ALLAIRE’s ingenuity, skill, and enterprise did 
nothing to convince the engineering world that the 
compound engine had the inherent right to become 
the engine of the future. 

Not until 1854 did the forerunner of the most ad- 
vanced and economical steam engine yet invented 


appear, the designer being JOHN ELDER, a member 
of a well known ship-building firm of Glasgow, Scot- 
land. ELDER was an accomplished mechanical en- 
gineer and an industrious investigator into the 
peculiarities of heat phenomena. He perceived that 
the compound engine had proved more efficient than 
the single-cylinder engine, only when the pressure 
of steam carried, and the extent to which expansion 
was carried, exceeded the practice customary at that 
time. Following the obvious teaching of this fact, 
he applied high-steam pressure and a high ratio of 
expansion to well-designed compound engines of the 
modern vertical inverted type, and at once reduced 
the coal consumption from 5 Ibs. to 344 lbs. per H. P. 
per hour. As boiler pressures were still further in- 
creased and greater improvements effected on the 
mechanism, the coal consumption was reduced be- 
low 2 lbs. per H. P. per hour. 

This was the greatest improvement that has been 
effected on the steam engine since the separate ves- 
sel as a steam condenser was applied, and the econ- 
omy of fuel that resulted has made the high speed 
now common in marine service possible. The 
change to compounding was not, however, consum- 
mated without strenuous opposition, many engi- 
neers of high repute fighting, step by step, in favor 
of the simple engine. 

When thecompounding of marine engines became 
a generally recognized success, the principle soon 
made progress into stationary engine practice. Lo- 
comotive designers next took up the idea of expand- 
ing the steam in more than one cylinder, and within 
the last ten years about 600 compound locomotives 
have been built and are now at work. 

If the opposition to compounding marine engines 
was stormy, the antagonism to the application of 
the principle to locomotives has been cyclonic. If 
the compound locomotive ever becomes the railway 
motive power of the future, it certainly will not 
attain popularity though apathy on the part of the 
opponents of change. 

The fundamental purpose of all intelligent im- 
provers of the steam engine is, to convert an in- 
creased proportion of the heat energy in the steam 
that passes from the boiler into the mechanical 
energy that drives machinery and performs other 
kinds of work. An axiomatic principle recognized 
by all engineers versed in thermodynamics is, ‘‘The 
higher the temperature of the steam when it enters 
the steam cyiinder, and the lower that which it 
reaches before the exhaust occurs, the greater will 
be the efficiency of the engine, if the reduction of 
temperature has been caused by the conversion of 
heat into useful work.” The engine that will best 
perform this function of transforming the energy of 
heat into work will in the end prove the most ef- 
ficient machine. 

Locomotive improvers have clung very ardently 
to a certain sound principle in steam engineering, 
and generation after generation since the time of 
Stephenson have moved in cycles, working on the 
problem of getting the steam quickly in the cylinder 
at near boiler pressure, cutting it off at the shortest 
possible point consistent with the work to be done, 
and expanding it as low as practicable before open- 
ing the exhaust. Mr. D. KINNEAR CLARK, the emi- 
nent engineer, who wrestled long with different in- 
vestigations into the most economical methods of 
operating locomotives, came tothe conclusion,nearly 
half a century ago, that expansive working was ex- 
pensive working ; yet his discoveries did not deter 
others from laboring to perfect means for admitting 
and cutting off steam quickly, with a view of ob- 
taining a high ratio of expansion in locomotive 
cylinders; but labors in this direction have uni- 
formly resulted in disappointment. CLARK, who 
first demonstrated that a high ratio of expansion in 
a locomotive cylinder was not conducive to econo- 
my, discovered and explained the cause, and at the 
same time furnished a rational solution of the diffi- 
cult question why a compound engine,providing for 
a higher ratio of expansion than a simple engine, 
might yet be more economical. 

This discovery was to the effect that the cylinder 
of a steam engine acted alternately as a condenser 
and asa boiler, condensing a portion of the steam 
during admission and revaporizing the resulting 
water of condensation during the period of expan- 
sion and exhaust. This was due to the interaction 
of the metal of which cylinders are made, and 
would not happenif a non-conducting material was 
employed; but as all metals suitable for the con- 


struction of cylinders are good conductors of heat, 
the alternate condensing and revaporizing of the 
steam is inevitable, and its evil effects are magni- 
fied in proportion to the difference in the variations 
of temperature. 

Owing to the defects of the valve motion used on 
locomotives and other causes, steam is seldom cut 
off earlier than quarter stroke, which permits an 
approximation to four volumes of expansion. This 
is not pronounced enough to develop the evils of 
cylinder condensation in an aggravated form. But 
suppose, by the use of an improved motion, it is 
made practicable to admit steam for only 4 ins. of a 
24-in. stroke. The expansion then will be6 volumes, 
and it will be found beyond the line of economical 
expansion in simple locomotives. Suppose the 
steam is admitted at 160 lbs. absolute pressure, ora 
little over 145 lbs. gauge pressure, and expanded to 6 
times the original volume. The exhaust pressure 
will be about 26 lbs. The temperature of the steam 
on admission would be 363° Fahr. and at release it 
would be 242°, making a variation in the tempera- 
ture of over 120°. The metal of the cylinder tends 
to adjust itself to the temperature of the steam, giv- 
ing or taking heat during the recurring events of 
the strokes. The cool exhaust steam has imparted 
a temperature to the cylinder, and when the hot 
steam from the boiler passes through the ports at 
the beginning of next stroke, it goes into a compar- 
atively cool cylinder, the metal of which absorbs 
heat till it is raised to the temperature of the steam. 
Saturated steam is constantly at the dew point, and 
on the least portion of the heat of vaporization be- 
ing abstracted, the corresponding quantity of the 
steam falls into water just as it does inside the con- 
denser. When the steam becomes water in the cyl- 
inder, it loses its power to do mechanical work ; 
therefore the percentage of steam that condenses 
through the interaction of the cylinder metal repre- 
sents so much loss of power. A portion of the 
steam condensed becomes spray, and helps to 
dampen the steam filling the cylinder. When the 
steam is cut off and expansion proceeds, part of the 
heat is converted into mechanical work, and a pro- 
portional amount of condensation takes plate. By 
the time the release point is reached, the pressure of 
steam has become low, and the relief of tension in- 
clines the water to flush back into steam, and it 
draws on the metal of the cylinder for heat which 
acts as fuel to turn the condensed water into steam. 
This happens during the period of release and re- 
turn, when that end of the cylinder is open to the 
atmosphere, so the revaporization of the water re- 
presents unmitigated loss of heat, 

This may appear a fine-spun theory to those who 
have not studied steam matters closely; but it is a 
theory based on the discoveries of highly practical 
men. The serious losses that occur in the steam en- 
gine through cylinder condensation and revaporiza- 
tion are well-known,and have been as clearly proven 
as anything belonging to steam engineering; yet 
few railway men act as if they properly realized the 
importance of the matter. There are probably few 
locomotives that lose less than 20 per cent. of the 
steam used through cylinder condensation. Loco- 
motive cylinders are more exposed to refrigerating 
influence than the cylinders of any other form of 
engine: yet very little attention is bestowed upon 
furnishing them with the best protection that care 
and ingenuity might devise. 

In the compound engine the losses due to exces- 
sive cylinder condensation are prevented by avoid- 
ing extremes of temperature. The steam of 160 lbs. 
absolute pressure and 363° temperature would be 
cut off in the high-pressure cylinder at about 
stroke to obtain 6 volumes of expansion, and passed 
into a receiver at a pressure of 53 lbs. and tempera- 
ture of 285°. The difference in temperature be- 
tween the initial and the terminal pressures in the 
low-pressure cylinder would be even less pro- 
nounced. Any revaporization of water that fol- 
lows condensation in the high-pressure cylinder 
does not cause much loss in a compound engine, for 
the regenerated steam passes into the receiver and 
is utilized to perform work in the low-pressure cyl- 
inder instead of escaping uselessly into the atmos- 
phere as it does from the cylinder of a simple en- 
gine. These are the causes that make expansion of 
steam in the successive cylinders of a compound en- 
gine more economical than the Same ratio of expan- 
sion carried out in a single cylinder. 

The business of operating European railways is 
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done on a very close margin of profit, and the offi- 
cers in charge of machinery are constantly under 
urgent pressure to effect saving wherever it is possi- 
ble. Economy of fuei has always received strict at- 
tention, and the saving effected by compound en- 
gines in marine service made locomotive designers 
anxious to obtain a share of the saving for railway 
motive power. An attempt was made in England 
to introduce the compound principle in locomotive 
practice even before it was made a decided success 
with marine engines. As early as 1860 Mr. JOHN 
NICHOLSON, an engine driver on the Great Eastern 
Railway, designed a compound locomotive, and sev- 
eral were built and used for a few years. He had a 
high-pressure cylinder on one side and a low-pres- 
sure cylinder on the other, live steam being used in 
both cylinders for starting. The cylinder ratio 
was 1.2. The proportions were as good as anything 
produced by later designers, and I see no reason 
why NICHOLSON’S engines were not made a perma- 
nent success, except that no influential railroad 
officer was interested in floating the system over the 
shoals encountered by all improvements in railway 
motive power when they are first introduced. 


To a French engineer belongs the credit of origi- 
nating the movement that has made the application 
of compounding to locomotives a success. Mr. 
ANATOLE MALLET became convinced that the loco- 
motive could be materially improved by compound- 
ing, and he advocated the change so convincingly 
t»at in 1876 the Bayonne & Biarritz Railway Com- 
pany had two compound locomotives built accord- 
to his designs. The engines were in a great 
measure experimental, but they proved a decided 
success. The general design was as good as any- 
thing subsequently brought out, but experience 
has modified some of the proportions adopted. The 
engines had outside cylinders, that for high-pressure 
steam being 9!4 ins. diameter, and the low-pressure 
cylinder 15% ins. diameter, the ratio of size being 
1 to 2.78. The stroke of both pistons was the same, 
viz., 17% ins., and the cranks were set at right 
angles, as in common locomotives. Provision was 
made for passing steam direct from the boiler to 
both cylinders in starting or on heavy grades, but 
the ordinary method of working was to admit 
steam from the boiler into the high-pressure cylin- 
der only. After following the piston in this cylinder 
as far as the train pulled renders necessary, the 
steam is cut off and expanded to the finish of the 
stroke, when it is exhausted into a receiver of about 
the same capacity as the high-pressure cylinder, 
from whence it passes into the low-pressure cylin- 
der, admission being regulated by an ordinary slide 
valve. The steam receiver and the method of ad- 
mitting steam to the cylinders were the principal 
improvements which Mr. MALLET made over the 
compound locomotive designed by Mr. NICHOLSON. 


The Mallet system with a few modifications was 
adopted by Mr. Von Borrigs, Mechanical Superin- 
tendent of the Hanover Railway; by Mr. T. W 
WorRSDELL, Locomotive Superintendent of the 
Great Eastern Railway of England, and many 
other mechanical heads of railroad companies, so 
that under different names there are more com- 
peunds of the Mallet design at work than of all 
other types ot compound locomotives combined. 
The leading features of the engine are a single 
low-pressure cylinder and a single high-pressure 
cylinder connected to cranks set at right angles, 
the ratio of cylinders being about 1 to 2. Slide 
valves are used which cut off steam in either cylin- 
der at the points found most desirable for evonomi- 
cal working. A receiver of about the capacity 
of the high-pressurecylinder intervenes between the 
high and low-pressure cylinders. The engine is 
very little more complex than a simple locomotive. 


Two years after the first compound locomotive 
built according to the Mallet plans were put into 
service, Mr. F. W. WEBB, Locomotive Superinten- 
dent of the London & Northwestern Railway, con- 
verted an old locomotive into a compound on the 
same general design. This engine was kept at 
work regularly for three years, and a close record 
of her performance convinced Mr. WEBB that the 
compound principle was worthy of a more extended 
trial. There is a great antipathy among English 
engineers to the use of side-rods in high-speed loco- 
motives; and Mr. WEBB conceived the idea of 


utilizing the compound principle in such a way 
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that the necessity for coupling rods would be ob- 
viated. This conception was reduced to practice 


by the designing of a three-cylinder compound lo- 

comotive consisting of two high-pressure cylinders 
placed outside the frames and connecting with the 
back pair of driving wheels, and a single low-pres- 
sure cylinder placed under the smoke-box, and 

transmitting power to the front pair of driving- 
wheels through the medium of a cranked axle. 
After considerable changes were effected, suggested 
by experience with successive engines of this gen 

eral design, the inventor settled upon the style 
of engine lately purchased by the Pennsylvania 
Railroad Co., and spoken of by the designer as 
being of the ‘‘ Dreadnought ”’ class. This locomo 

tive has three cylinders of 24in. stroke. The high- 
pressure cylinders are each 14 ins. diameter, and 
the low-pressure cylinder is 30 ins. diameter. The 
ratio of high-pressure cylinder to low-pressure cylin- 
deris 1 to2.3. This is a larger proportion of low- 
pressure cylinders than most other designers of com- 
pound locomotives have adopted, but it has been 
settled on by Mr. WEBB after considerable experi- 
ence with different ratios. According to marine 
engine practice, the measure of a compound en- 
gine’s capacity is the size of the low-pressure cy] 

inder. This applies to compound locomotives only 
after the engines have got into running speed- 
When working in this way, the Pennsylvania com 
pound locomotive has acylinder capacity equiva- 
lent to that of a simple engine with cylinders 21.21 
by 24ins. For starting a train from rest, however, 
the engine hasa power equal only to the capacity 
of the two 14 by 24 high-pressure cylinders. 


Steam passes from the boiler to the steam chests 
of the high-pressure cylinders, which are placed be- 
neath the cylinders, and admission is regulated by 
Allen valves working below the valve seat. An ad- 
vantage of this arrangement is, that the valves fall 
away from the seat when the engine is running 
without steam, and the pumping action of the pis- 
tons is prevented. After doing its work in the high- 
pressure cylinder, the steam is exhausted into a re- 
ceiver of about the samecubic content as the high- 
pressure cylinders, formed of pipes in the smoke- 
box where the steam gets slightly re-heated. From 
this receiver the steam passes into the low-pressure 
steam chest located above the cylinder, and its ad- 
mission into the cylinder is regulated by a common 
D-slide valve. After doing its work in the low-pres- 
sure cylinder, the steam escapes into the exhaust 
pipe, and thence by way of the smoke-stack into the 
atmosphere. The valves are operated by Joy’s 
valve motion. 


The Webb system of compounding locomotives is 
better known to American railroad men than any 
of the other systems, through having been illus- 
trated, described, and discussed very treely in rail- 
road and engineering journals; but the Mallet sys- 
tem has been applied to the greater number of loco- 
motives. The improvements applied to the Mallet 
compound by Messrs. WORSDELL, VON BorRIFs, 
and others, have made it about as easy to operate as 
a simple locomotive. As has already been men- 
tioned, this form of compound locomotive has two 
cylinders set in the positions usually occupied by 
the cylinders of simple engines, the high-pressure 
cylinder being on one side, and that for low pres- 
sure on the other. Most of these engines are now 
provided with an automatic starting valve, which 
admits wire-drawn steam to the low-pressure cyl- 
inder direct from the boiler, and closes when one 
turn of the driving wheels has been made. Engines 
of this kind are working in England, Germany, 
France, Russia, Spain, India, Brazil, the Argentine 
Republic, and other countries. 


Various other forms of compound locomotives 
have been built, and each kind has its own 
friends and advocates. On the Northern Railway 
of France, compound locomotives of the Sauvage 
design Lave the cylinders arranged in the reverse 
way to Mr. WEBB’s, the high-pressure steam pass- 
ing into a single cylinder under the smoke box, and 
expanding in two low-pressure cylinders set one at 
each side outside the frames. On the same line, 
they have Woolf four-cylinder compounds, the cyl- 
inders being arranged tandem, the low-pressure in 
front. Several engines have been built with two 
high-pressure cylinders outside, ana two low-pres- 
sure cylinders inside, the latter connecting with 
crank axles, The complication and expense of this 
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method of construction are likely to make the appli 
cation of the design limited. 

As the principal object in applying the compound 
principle to locomotives has been to effect saving of 
fuel, special attention has been devoted to the com- 
piling of correct records of the relative cost of ser- 
vice performed by simple and compound locomo- 
tives. One cannot examine the returns sent in from 
the mechanical superintendents of railways in 
nearly all quarters of the globe, without being con- 
vinced that the compound work more economically 
than simple locomotives ; but it is exceedingly diffi 
cult to estimate a fair average of the measure of 
saving. The reports make it vary from 10 to % per 
cent. of saving in the quantity of fuel used. Prob 
ably 15 per cent. of saving might be a fair average. 

Compounding in itself does not bring about all 
this saving, asa considerable share of the economy 
must be attributed to the higher pressure of steam 
used ; but a conspicuous merit of the system of com- 
pounding is that it provides the means of taking 
more of the potential work out of high-pressure 
steam that can be utilized with a simple engine 
where the facilities for expansive working are so 
limited. 

There are other incidental advantages in the 
manner steam is used in a compound locomotive 
which, no doubt, contribute to swell the saving of 
fuel. The prevention of condensation and re 
evaporation of steam, through the avoidance of ex 
tremes of cylinder temperature, has been already 
alluded to. When the steam is worked through 
two cylinders, there is considerably greater pres- 
sure on the pistons when the cranks are near the 
quarter than with a single cylinder using steam ex 
pansively; hence, there must be superior rotative 
effort. The average unbalanced pressure on valves 
and pistons is also less on & compound than on a 
simple engine, so that leakage of steam will! be di- 
minished. As a compound engine uses 15 or 20 per 
cent. less steam than a simple engine to do the 
same work, the boiler has not to be urged so hard 
to evaporate water, consequently a larger exbaust 
opening can be used; and as that means a slower 
velocity of fuel gases, there will be fewer sparks 
drawn through the tutes. 

On the other hand, a compound locomotive is 
more expensive to build than a simple one. If a 
boiler has to be built capable of carrying a working 
pressure of nearly 200 lbs., the original cost and 
the expense of repairs will be increased. The addi- 
tional mechanism of a compound locomotive must 
increase the expense of maintenance, and the risk 
of failure or delay through breakage or the parts 
getting out of order is greater. 

The ordinary American locomotive could be con 
verted into a compound with very little expense or 
structural change. The Mallet system could ke ap- 
plied by changing one cylinder, and the extension 
smoke-box would be a highly convenient receptacle 
for the steam receiver. Although the design of the 
American locomotive would enable our master 
mechanics to compound their engines at very little 
expense, the present system of operating the train 
service would make a compound locomotive of any 
existing type unsuitable for doing the work. 
Economy of fuel in operating locomotives is held 
to be of much less importance than that of having 
an engine which will pull the last car possible out 
of a yard or overa grade. To comply with this de- 
mand, our locomotives are built to exert every 
pound of traction that the adhesion on the driving- 
wheels makes possible. Our stations and stopping 
places are so numerous that, unless a locomotive is 
capable of exerting her full power the moment the 
throttle is opened, she will lose time on passenger 
trains, delay traffic with freight trains, and soon 
become a reproach and a nuisance. 

There has been no compound locomotive built 
that is capable of meeting the existing conditions 
of American train service. The most successful 
compounds are very powerful engines when work- 
ing the steam expansively, but they are incapable 
of exerting, in starting a train, or during a slow 
pull, the full tractive force which the adhesion ad- 
mits of. The Pennsylvania Webb compound, with 
its 14 by 24 high-pressure cylinders and 30 by 24 low- 
pressure cylinder, exerts a starting force only equa! 
to the power developed in the small cylinders, 
When the train is once moving, and the low pres- 
surecylinder is exerting its power, the engine can do 
rather more work than a simple engine with cy!- 
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inders 21 by 24 cutting off at three-quarter stroke, 
which provides a high maximum power at the time 
it is not urgently needed. In the Mallet system, it 
is usual to admit live steam to the low-pressure 
cylinder in starting, and shut it off automatically 
when the wheels have turned a revolution. This, 
in practice, would be equivalent to pulling back 
the reverse lever of a simple engine to the 12-in. 
notch the moment a single revolution of the wheels 
had been made. It is unnecessary to dwell on the 
inconvenience that such an arrangement would 
cause with our method of handling trains. 

If compound locomotives are ever to be used suc- 
cessfully in this country, they will have to be de- 
signed specially to meet the requirements of our 
train service. Mr. A. N. TOWNE, general manager 
of the Southern Pacific, lately made a statement to 
the effect that coal for the company’s locomotives 
costs them $6 a ton in San Francisco, and they have 
to haul it in some cases thousands of miles to the 
divisions where the fuel is used. The enormous 
saving that would result to the Southern Pacific 
Co, and other roads from a reduction of 15 per cent. 
of the coal consumed will some day bring about a 
fair trial of compound locomotives in this coun- 
try. When that time comes, an important element 
of success will be due to the engineer who designs a 
compound locomotive with simple, efficient, and 
durable appliances for transforming the engine into 
direct acting or compound acting at the will of the 
mar in charge. American inventive genius ought 
to be equal to supplying this demand. 


DISCUSSION, 


Mr, LAuvER.—I think the gentleman who has just fav- 
ored us with a paper on the subject of compound loco- 
motives, has struck the keynote when he states that it 
would be impossible to adapt the compound principle to 
locomotives under the existing conditions of train ser- 
vice in this country. There is no doubt that if the com- 
pound principle could be adapted to locomotives, giving 
the engine such trains as it could handle, there would be 
a large saving in fuel; but in this country the question 
of fuel has been of secondary importance, the first con- 
sideration being to get a locomotive to do the work 
required. I believe the railroads of this country could 
be more economically worked, and as satistactorily, if 
every engine could be rated, and its load stated in cars or 
vons, according to the grades of the road, and at no time 
a greater load put on to an engine than its rating indica- 
ted for it, Im that way I think the compound engine 
could be successfully used in this country, and with 
economy. In European countries the engine hauls a 
much lighter load than with us. Here there is a contin- 
ual demand for more powerful engines, something bet- 
ter and stronger than anything we have got. We cannot 
go much farther in that direction; I believe the limit of 
weight of engines has already been exceeded, especially 
with our fast trains, for the best service, and that in the 
future we shall come to have lighter engines and corre- 
spondingly lighter loads. The result of an accident to a 
train weighing 500 tons going at aspeed of 50 or 60 miles 
an hour is something fearful to imagine, and vastly 
worse than with a train weighing only 100 tons. Until 
we lighten our trains and our engines, I do not think the 
compound principle can be successfully applied. 

Mr. Conry.—I remember when I learned my trade, over 
40 years ago, that the evaporation of 7.5 lbs. of water to 
a pound of coal was thought to be a fair rule; but it is 
doubtful if any boiler at that time, stationary, marine, or 
locomotive, evaporated more than 5 lbs, of water to a 
pound of coal, Now, such improvements have been 
made in the use of steam, | believe we shall soon see the 
compound locomotive built which will be used on our 
railroads. That is highly probable, when we consider 
that within our remembrance engines were used which 
required 5 lbs. of coal per H. P. per hour, and now we see 
enormous steamers crossing the ocean their engines 
developing a horse power per hour from 1.75 lbs. of coal 
or even less, The consumption of fuel is a matter of 
great importance to railroads, especially where the coal 
fields are at a distance. In Massachusetts, a saving of 15 
per cent, in the cost of fuel would mean a dividend of 
one per cent. to the stockholders. Some years ago the 
Government built six vessels with compound engines, 
which were guaranteed by the contract to develop a cer- 
tain horse power; I think they were to produce a horse 
power with 3.5 lbs. of coal per hour; and they did it. 
Within ten years I compounded two engines, and guar- 

anteed to get a horse power with 3.75 lbs. of coal per 
hour, and did it. When we see the vast improvements 
made in stationary and marine engines, it is fair to pre- 
sume the locomotive will be equally improved, both as 
regards economy in the use of fuel, and in other ways, 
and that the compound locomotive will supersede our 
present engine for railroad uses. 


Mr. BARNES.—I have been riding on the new English 
compound engine, which is being broken in for service 
running with two other engines (a triple-header) doing 
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ordinary work, with a view of finding out her value 
within certain limits, it being the intention to place her 
on the New York division of the road. Upon starting, 
the boiler pressure is 175 lbs.; the steam is admitted into 
the high-pressure cylinders tull stroke, then into the low- 
pressure cylinders; the exhausi from them after starting 
on low pressure is about 40 lbs. on a heavy grade. I no- 
ticed in going up a very steep hill, which required the 
three engines to pull up an ordinary train, that the com- 
pound engine, while doing ali it was capable of, made 
hardly any smoke, while the other two emitted large 
volumes of black smoke. This absence of smoke is due 
to her large grate surface in proportion to the weight on 
the drivers, to the very thin copper tubes which she 
uses, and to the smaller consumption of fuel; then the 
fire-door opens inward, and the air entering the fire-box 
is detiected and burnsthesmoke, The Pennsylvania road 
has been considering the building of a compound engine 
for some time, and is experimenting with this one, to 
test its power. They are now building at Altoona, to 
compete with this, one as good as can be built, to run with 
a pressure of 175 lbs. 

With regard to cylinder condensation, the best English 
authorities (the English have had more experience with 
eompound engines than any other nation) dispute that 
there is any great gain as the result of decrease of cyl- 
inder condensation with compound engines, while they 
admit there isasmall gain. It was found in using quad- 
ruple cylinders they had to carry a pressure of over 
200 Ibs., whereas with three cylinders 170 to 150 lbs. was 
ample; and it is claimed that the great advantage of 
compound over plain engines is due to the fact that you 
can use a higher pressure of steam and expand it prop- 
erly. Mr. Es called attention to the fact that, while the 
compound engine is making steam enough to run about 
20 miles per hour, with 6,700 ibs. weight on the drivers, 
the exhaust takes place only half as often as on our en- 
gines, there being twice the interval between blasts, the 
fire burning beautifully. The exhaust nogzle is 4.75 ins. 
in diameter, 

THE PRESIDENT.—I will read some extracts from let- 
ters from Mr. F. W. WEBB, the Superintendent of the 
London & Northwestern Railway,and the designer of the 
compound locomotive now being tried on the Pennsy!- 
vania KR. R, Under date of Dec, 24, 1886, he writes: 

“The compound locomotive is capable of taking 20 car- 
riages at express speed, The sister engine to the * Mar- 
chioness of Stafford’ on her first trip to London took a 
load equal to 14.50f our 6-wheeled carriages to Rugby, 
75.5 miles, thence to London with 13 carriages, 82.5 miles; 
total distance, 158 miles. coal per mile, 269 lbs, ‘Time 
occupied 3 h. 19 min.” (Average por hour, 47.64 miles), 

Feb, 26, 1887, he writes: “Weight of * Marchioness of 
Stafford, 42 tons, 10 cwt.; weight on high and low pres- 
sure driving wheels, 15 tons each.” 5 

Jan. 31, 1889, he writes: “We have at the present time 
running on the London & Northwestern Railway 70 com- 
pounds, doing fast passenger work ; 30 of them with 6-ft. 
6-in.- wheels, 13-in. outside cylinders, and one 26-in. inside; 
and 40 of them with 14-in. outside, and one 30-in. inside 
cylinder. Also 2 compounds on suburban work, and 2 
on some of our heavy gradient branches doing passenger 
work. Besides these, there are 16 compounds built on 
my system on other paesem, which are doing well and 
saving considerably in fuel. In one case we have had a 
compound converted from a non-compound engine, and 
during the last four years this engine has been doing 
identically the same work as one of the same class of 
non-compound from which it has been converted, thus 
enabling one to forma fair comparison of the two sys- 
tems. ‘The compound has worked during this period on 
23.2 Ibs. per mile, against an average of 31 lbs. per mile, 
for the non-compound, 

“On the L. & N. W. line up to Nov. 30, we have run 
10,396,389 miles with this type of engine, ‘he 30 smaller 
ones, working our Irish mails and other fast tratlic be- 
tween London and Holyhead, bave run 5,960,830 miles, 
with an average consumption of 30.2 lbs. of coal per 
mile.” 

The distance from London to Holyhead is 263,75 miles, 
and the fast trains make the run in six hours, including 
several stops; average per hour 43.96 miles; passengers 
from America landing at Queenstown, thence to Dub- 
lin, thence by steamer to Holyhead, thence by rail to 
London, saving several hours, and rapid transit is called 
for, 

“The 40 large locomotives doing our main line work be- 
tween London and Carlisie have run 4,133,613 miles, with 
an average consumption of 36.6 Ibs. coal per mile. 

“From the mileage we have run with the number of 
engines, you will see from the fact that they have aver- 
aged over 42,255 miles per annum that they have not been 
nursed; and in some cases the engines are double gauged, 
running from Crewe to London aad back every day ex- 
cept Sunday, a distance of 316 miles per day.” 

Under date of Feb. 1, 1889, the agent for the Worsdell & 
Von Borries system, writing from London, says: 

“We have about 360 compounds running and under 
construction. Comparative trials have shown an econ- 
omy of fuel consumption in favor of compounds of from 
15 to 20 per cent.” 

Mr. LAUDER.—If we have got to use compound engines 
in order to secure economy of fuel we have got to run 
lighter trains, and consequently more trains to do the 
same amount of work we are doing now, and we might in 

saving $10 a day in fuel spend $100 in other directions. 
There are many expenses connected with the running of 
trains besides that of fuel,—salaries of officers and men, 
tools, baggage cars, signal lights; and additional engines 
would also be required: all these things are to be consid- 
ered. I believe we now transport passengers and freight 
cheaper than anywhere else on earth a certain number 
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of miles, notwithstanding we have to pay at least twice 
as much for our labor. 

Mr. WEBB.—Out West the engines are rated; every en. 
gine belonging to the Chicago division of the western 
roads has its rating, taking .into consideration the maxi- 
mum grade where it is to run, and that rating is based on 
the utmost the engine will do without starting the flues 
leaking so the fire will go out before it gets back; and 
they carry that to an extraordinary extent. The trains 
starting from Aurora eastward go up a grade of about s 
ft., and when hauling corn are helped out of the yard by 
one or two pushers, Until those conditions are materia}. 
ly changed,I don’t see but the compound locomotive will 
have to wait, In regard tc economy of fuel, that ques- 
tion is ot more importance in some sections than others 
for instance in lower California and perhaps here in New 
England; while in the West, coal is much cheaper, the 
highest price paid by the C. B. & Q. being $1.25 per ton 
and there are many lines where coal is delivered by the 
side of the track. I think the first solution of the prob- 
lem of greater economy is in the increase in the square 
feet of grate surface rather than in the cylinder. 

Mr. BARNES.—I do not know of any reason why we 
should assume that a compound engine should not have 
sufficient power to start the train itis to haul. An en- 
gine built on the Von Borntes plan should have just as 
much power in starting a train as any engine in America , 
and there are compound consolidation engines and 
Mogul engines in Europe, in the Saxony States particu- 
larly, which start heavy trains satisfactorily and hau! 


A Great Rock Excavation. 


A great piece of rock excavation is now in progress 
at the Tilly Foster mine, near Brewster’s Station, 
N. Y., on the New York & Harlem Railroad, which 
is a remarkable example of quick and rapid work, 
and especially of the economy and convenience of 
wire rope haulage for disposing of the spoil, 
whether it is wasted on the spot, or loaded on to 
cars for dumping elsewhere. 

The Tilly Foster is an old and valuable mine, and 
has been extensively worked for many years. The 
ore is of the best quality, and worth in the market 
about $5 per ton, but the expense of getting it has 
been very great, some $3.50 per ton, owing largely to 
slippage of the nearly vertical and very irregular 
strata. To reduce this heavy cost, it was determined 
to convert the mine into an open cut by the removal 
of no less than 329,000 cu. yds. of rock, which it was 
calculated would uncover at least 600,000 tons of 
ore, and which nowseems likely to uncoveras much 
as 1,000,000 tons, enabling it all to be quarried rather 
than mined, with a very large saving, even after 
loading it with the cost of the rock excavation. 

The contract for the latter was let, after a sharp 
competition, to Messrs. STEVENS & ARNOLD; and Mr. 
CLINTON STEVENS, the head of the firm and resident 
manager, has certainly shown great skill in 
conducting the work. The contract price was $1.15 
per cu. yd. Work was started about 20 months ago, 
and the excavation is now, roughly speaking, 450 ft. 
long, 300 ft. wide on top at the widest pomt, and 168 
ft.deep. Up to date, about 290,000 cu. yds. of rock 
has been taken out, and some 35,000 tons, or say 
15,000 cu, yds., of ore mixed in with the rock. The 
ore is taken out at a separate and higher contract 
price, by an arrangement subsequent to the original 
contract for the rock, and the separation of it from 
the rock naturally involves considerable extra ex- 
pense for getting the rock itself, for which some al- 
lowance is to be made. Mr. F. H. McDowELu is 
Engineer-in-Charge. 

The rock consists of hard and much stratified and 
broken gneiss, mica schist, coarse dolomite, and 
serpentine. Its general character may be judged 
somewhat from our engraving. The many seams 
and inequalities of hardness make it anything but 
first-class material for either drilling or blasting, 
although there is much rock that is worse. During 
the first six months or so, work was not prosecuted 
nearly so vigorously as it has been since. Rand 
drills are used (of which only 10 have been required) 
and rackarock as an explosive. About 200 men are 
now employed for all uses, but in connection with 
the rock work only, apart from the ore getting, 
about 150 men has been the average force, the pay of 
the common rock men ranging from $1.25 to $1.50. 

The cost of explosives on the whole work, so far, 
has averaged about 10 cts. per cu. yd., only. 
The cost of lifting the rock from the mine and 
wasting it—perhaps the‘most interesting feature of 
the work—has averaged only 5 cts. percu. yd. The 
rock is all wasted within a few hundred feet of the 
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edge of the pit, convenient ground being available. 

The hoisting plant consists (1) of a large derrick, 
110 ft. boom, and (2) of the 4 cable hoisting plants 
shown in our engraving. The latter are very much 
preferred to the derrick, and by them practically 
all the work was done. The average time taken 
per round trip, from the ‘time a loaded box is lifted 
until an empty one is returned, is 4 minutes, or 15 
per hour, and in one day of 9 hours 153 boxes were 
lifted by tally, or 17 per hour. The boxes are7 ft. 
2 ins. square, and their load averages 1.1 cu. yds. 
The cost per day for running each cable, including 
coal, engine man, and signal and dump men is in 
the neighborhood of $8, making the cost for hoist- 
ing and wasting about 5 cts. percu. yd. The exca- 
vation is to be carried down eventually to a depth 
of some 600 ft., but it will be seen that with this 
plant there is no great room for serious difference 
in cost on account of depth. 

The average cube extracted per month when fully 
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at work may be taken as about 12,000 cu. yds., or 
about 4,000 cu. yds. per cable; two of the cables hav- 
ing been in use for only half the time. Two of the 
cables are strung horizontally and can move the 
load to either side of the pit; the other two are 
sharply inclined downward, being anchored to the 


rock by eye-bolts. A “ bunting-block” is then 


fastened on the rope at the point desired for the 
time being, and the hoisting rope first lowers the 
trolley to this point (as shown in the engraving) 
and then continuing to lower without stop, drops 
the box vertically. In lifting, the process is the re- 
verse of this. 

For the horizontal cables one Lidgerwood and 
one Beckett &-McDowell hoisting engine are used, 
with double drums which work separately or to- 
gether. The cost of engines only is about $2,150 and 
of the cable complete about $4,000. The main cables 
are all 2in. and the hoisting rope %-in. The der- 


rick cost complete, with masonry pedestal, $1,500. 
It is possible with these engines to move the load 
both horizontally and vertically at the same time, 
but this in practice is not done. 


The boxes have trunnions under them which rest 
on shallow rests on light lorry cars with about 10 
in. wheels. THe rest is so high and so near the cen 
ter as to make it easy to tip the boxes, and very 
heavy blocks of stone are allowed to slide off them 
without any annoying tendency of the boxes to 
jump off the supports. It is difficult to conceive of 
a simpler form of dump car, its whole weight, of 
oak, being about 1,300 lbs., yet it is very effective as 
well as cheap. A horse is used to move about the 
cars, and there is enough fine stuff in the rock to 
keep a good surface for shifting track, although 
there is now no earth coming out. 

In ENGINEERING NEws of Dec. 1, 1888,we described - 
and illustrated an almost precisely similar hoisting 





gear as used at the Sodom dam, to which reference 
may be made for further details, especially as to 
the engines, and the admirable system of support- 
ing the hoisting rope from the main cable by wooden 
blocks. These blocks are pierced with three holes. 
By the upper one the blocks ride loosely on the 
main cable; by a lower one the hoisting rope is sup- 
ported ; by the lowest one of all a light chain is at- 
tached connecting the blocks together soas to string 
them along the main cable at equidistant intervals 
as the trolley is run out. As the trolley comes 
home,the blocks bunch closely together and the con- 
necting chain hangs vertically down from them. 


This great rock cut is not only interesting in_it- 
self, as one of the deepest on the continent, or in- 
deed in the world, but has a very direct bearing on 
the probabilities of success with the great cut on 
the Nicaragua ship canal project, as we have noted 
elsewhere. 


Moncure Robinson, C, E. 


WITH PORTRAIT, 


MONCURE RopinsON was born in Richmond. 
Va.. Feb. 2, 1802. He was the son of Joun Rop 
INSON, who married the daughter of Ww. Mon 
CURE, of the firm of Moncure, Robinson & Pleasants 
of Richmond, a firm extensively engaged in the 
South American trade. The subject of this sketch 
commenced his education at an early age at the 


Gerardine Academy in Richmond, and at 13.years of 
fe he entered William and Mary College, where 


his French tutor was M. FreMonrT, the father of 
General FREMONT, and from this teacher Mr. Ror 
INSON acquired that familiarity with the French 
language which was so useful to him in after years 

Though his father was desirous that he should 


study law, the then novel profession of engineering 
proved more attractive to Mr. KobBINSON, and in 1818 


he joined, as a volunteer, the topographic survey 
then being made across the State of Virginia to the 
Ohio. His mathematical acquirements soon made 
his services valuable, and in 1819 he paid a second 
visit to this region on horseback, and explored and 
located certain tracts of wild land owned by his 
father, but concerning which little, if anything, was 
known. 

In 1821 we find him associated with Col. Jon G. 
GAMBLE in the early construction of what is now a 
part of the James River Canal, and in this con- 
nection he was sent to examine the work then 
in progress on the Erie Canal. Introductions to 
Gov. DEWITT CLINTON and to CANVASS WHITE facil- 
itated the young engineer’s work of inspection, 
and in the same year he was engaged by Gov. 
PLEASANTS, of Virginia, as Chief Engineer of the 
James River Canal, which he extended from 3 
to 30 miles in length. But Mr. Ropinson already 
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seemed to appreciate the superiority of a properly 
graded railroad over canals for the purpose intended, 
and when afterwards called upon to still further 
extend this same canal, he expressed his disapproval, 
and strongly advocated the new system of railroads, 
and finally declined, in the interest of his State, to 
be a party to further canal construction. 


Early in 1825 Mr. RoBINsSON went to France and 
entered the advanced classes of the Ecole des Ponts 
et Chausses to gain further knowledge in his chosen 
profession. He spent about three years in Europe, 
visited the engineering works of France, Hollapd, 
England, and Wales, and made many acquaintances 
among the leading engineers of the day, including 
Mr. GEO. STEPHENSON, who was then constructing 
the Liverpool tunnel on the famous Liverpool and 
Manchester railway. 

In the latter part of 1827 the subject of our sketch 
returned to the United States, and in the spring of 
1828 he made the surveys of the Pottsville & Dan- 
ville Railroad in the interest of STEPHEN GIRARD, 
who was then, with the State of Pennsylvania, in- 
terested in the development of the anthracite coal- 
fields, and personally contributed 500,000 towards 
the construction of this road. It was on this line 
that Mr. Ropinson introduced cycloidal planes, 
using water for the production of power and regu- 
lating the working by stationary engines placed at 
the head of the planes. The death of Mr. Grrarp 
prevented the completion of this railroad on the 
scale originally proposed, but about 20,000 tons of 
coal per annum were transported over these planes, 
for about four years, and transferred to canal boats 
at Port Carbon. 

In December, 1828, the Canal Commissioners of the 
State of Pennsylvania selected Mr. ROBINSON to make 
asurvey of the Alleghany Portage Railroad, and in 
1829 he made a report recommending a route ascend- 
ing from Hollidaysburg by five planes and interme- 
diate levels, piercing the summit by a tunnel one 
mile long—and 140 ft. lower than the present sum- 
mit—and descending again with five planes and levels 
to the Johnstown basin. In 1830 Col. S. H. Lone 
made his report recommending eleven planes, and 
the two surveys were at once submitted to a board of 
engineers, which was unable to come to any decision 
between them. In 1831 Mr. ROBINSON made a second 
report, which, by its plain and concise statement of 
controlling conditions and the service expected from 
this mountain crossing, proved that the route re- 
commended by him was advantageous to the State 
and the proper solution of the problem presented. 
His views were endorsed by Jonny B. JERVIS and 
HoRATIO ALLEN, and later by the celebrated French en- 
gineer, MICHAEL CHEVALIER, who said that the avoid- 
ance of the tunnel, proposed in the work as carried out, 
greatly impaired thefefficiency of the entire project. 
During this same year Mr. ROBINSON was also con- 
sulted by the State Commissioners concerning the 
location of the State railroad westward from Phila- 
delphia, and by his advice Lancaster and Columbia 
were made points in the line. It might also be men- 
tioned here that in 1828 Mr. STEVENS offered Mr. 
Rostnson the office of Chief Engineer of the pro- 
posed Camden & Amboy Railroad, but a difference 
of opinions as to the appointment of assistants caused 
the offer to be declined. 

In 1830 Mr. ROBINSON built, in Virginia, 13 miles 
of a railroad to reach the coal-field of HEATH & 
MILLS. Onthis road, the loaded cars, in descending a 
plane, hauled up the emptycars. The Pottsville & 
Danville Railroad, before mentioned, aud this Heath 
& Mills coal road were among the very earliest oper- 
ated lines in the United States, following as they do 
very closely upon May, 1827, the date of opening of 
the Mauch Chunk railway, the first line which really 
employed the services of an engineer in its location 
and construction. 


In 1831 Mr. ROBINSON was engaged upon the 
Petersburg & Roanoke and the Petersburg & Rich- 
mond Railroads, and he built upon the latter road a 
bridge across the James river, which was 2,84 ft. 
long, in spans of 140 to 153 ft. and with the rails 60 
ft. above the water. The cost of this bridge was $40 
per lineal ft. These roads were completed in 1832, 
and in the same year Mr. ROBINSON commenced the 
construction of the Richmond & Fredericksburg Rail- 
road and the Winchester & Potomac Railroad. In 1833 
the Little Schuylkill Railroad was built by him as a 
feeder, operated by horse-power, to the Schuylkill 
Canal at Port Clinton. This road was afterwards 
adapted to the use of locomotives and connected with 
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the extension of the Philadelphia & Reading Rail- 
road from Reading westward. 

Mr. ROBINSON was engineer of the Philadelphia & 
Reading Railroad in 1834, and to his experience and 
careful thought that line is indebted for the align- 
ment and grades which have made it the greatest 
and most economical transporter of-coal in the world. 
In 1836, Mr. ELt1nv CHAUNCEY, the first president of 
this road, sent Mr. ROBINSON to England to negoti- 
ate the first foreign loan made by this company, and 
his presentations of the advantages of a railway in 
the Schuylkill valley, as contrasted with a canal, 
were so convincing that he secured a loan of $2,000,- 
000 at 5 per cent. for the road and a conditional loan 
of #1,000,000 for the proposed extension. 


Upon his return from England, in 1837, he found 
that the Flat and Black Rock tunnels on the line of 
the Reading road were nearly completed. These 
tunnels aggregated 2,869 ft. in length, and the stone 
bridge, with its four arches of 72 ft. span each near 
the latter tunnel, was probably the first structure of 
any magnitude built for a double-track railroad in 
this country. This bridge contained 3,471 cu. yds. of 
masonry, and cost $43,263, and it has successfully re- 
sisted the Schuylkill freshets for over fifty years. 
The Reading Railroad, from Norristown to Reading, 
was opened to traffic on July 4, 1838, and the location 
of the extension to Pottsville was commenced under 
Mr. WIRT ROBINSON and Mr. W. M. C. FAIRFAX, as 
Resident Chief and Principal Assistant Engineers. 
This Pottsville extension was opened in January, 
1842. 

In 1838 the firm of Eastwick & Harrison, of Phil- 
adelphia, built, on the designs of Mr, ROBINSON, the 
locomotive ‘Gowan & Marx,’’ named after the Eng- 
lish bankers with whom Mr. ROBINSON had so suc- 
cessfully negotiated the loan of the previous year. 
From the present standpoint, this locomotive was a 
small affair, having 12;, x 16in. horizontal cylinders, 
with four-coupled drivers of 40-in. diameter and a 
fire box 52-in. long, through which the rear axle 
passed. The weight was 24,640 lbs., of which 17,691 
lbs. were on the drivers. This locomotive, in 5!¢ 
hours, hauled a load of 441 tons, including engine 
and tender, over 5444 miles of the line. A report 
upon the performance of this locomotive by the 
French Engineer, M. CHEVALIER, attracted the at- 
tention of NICHOLAS, Czar of Russia, who sent a 
commission to the United States to visit the loco- 
motive works of the country, and finally invited Mr. 
RoBINSON to take charge of the then proposed Rus- 
sian railway system. This offer was respectfully 
declined, but Mr. ROBINSON introduced the commis- 
sioners to Messrs. EASTWICK and HARRISON, and ne- 
gotiations were opened which ultimately led to the 
removal of their works to Russia, and to subsequent 
contracts of great importance. 

In 1889 Mr. ROBINSON was engaged by Gov. KING, 
of Georgia, to locate a line from Brunswick, Ga., 
across Florida to the Gulf, either for a canal ora 
railway. He reported in favor of a railway termin- 
ating at the mouth of the Appalachicola river. In 1842 
Mr. ROBINSON was appointed, in connection with 
Commodores SHUBRICK and CONNER, on a commis- 
sion to inquire into the best site for the proposed 
dry-dock in the harbor of New York ; and Wallabout 
Bay was recommended in a report drawn up by Mr. 
ROBINSON. This was his last professional work, and 
he retired in 1847 from all active duty. 

Though now more than 87 years of age, Mr. 
ROBINSON is still actively pushing the construction 
of a railway system laid down by him over fifty 
years ago. This is the ‘‘ Metropolitan Route” from 
Washington, D. C.,to Augusta, Ga., which includes 
the Richmond & Fredericksburg, the Richmond & 
Petersburg, the Raleigh & Gaston, and the Pal- 
metto Railroads. The latter line, running from 
Hamlet, N. C., to Cheraw, S. C., was built by Mr. 
ROBINSON in 1887, and the other missing link is a line 
between Petersburg, Va., and Ridgeway, N. C., 
now also under contract. His eldest son, ‘J. M. 
RoBINSON, is President of the Seaboard Air Line 
system, and tne elder Mr. ROBINSON is heavily in- 
terested financially in all of the roads mentioned. 
He was also the promoter of the Bay Line of steam- 
ers, between Baltimore and Norfolk, and holds a 
majority of the stock, owning besides these securi- 
ties a large portion of the stock of the Delaware & 
Chesapeake canal. 

Mr. ROBINSON is an Honorary Member of the 
American Society of Civil Engineers, and of the 
Engineers’ Club of Philadelphia. 


APKIL 20, 1£89 


We are indebted to Mr. RICHARD B. Osrorye. 
C. E., for many years one of Mr. ROBINSON’s most 
trusted assistants, for the data which form the 
basis of the above sketch. 


——— Sanaenoeaaoe 


CORRESPONDENCE. 


The Memphis System of Sewerage. 





NEwPonrt, R, I., April 15, 1889, 
TO THE EDITOR OF ENGINEERING NEWS: 


An editorial bearing the above heading, which recently 
appeared in your paper, bas been sent to me from Mem 
phis. Will you allow me a few words in reply ? 

I might object to your way of putting the case, for | 
did not come “before the country with my proposition to 
give the fever-stricken and bankrupt city of Memphis a 
novel and ‘model’ sewerage system.” I read a paper be- 
fore the American Public Health Association at Nash- 
Ville, suggesting a modification of sewerage practice. | 
had no thought or expectation of its early adoption unt}! 
men from Memphis, who heard it, said it was precisely 
what that city needed. Afterwards,as an Engineer of 
the National Board of Health Commission, I did recom. 
mend it, and it was adopted by the authorities. It was 
not yet, in any sense, a proposition “before the country.’ 

I fail to find in any of my writings an announcement 
that the principal features of the system recommended 
were “entirely new." After the Memphis work was 
completed for 1880, I sent a paper to the Sanitary Insti- 
tute of Great Britain, and Mr. RoGers FIe.p said, in 
discussion following its reading, that the conditions de- 
scribed “were altogether unprecedented.” You also say 
that early in 1880 I announced tbat these features “would 
constitute a perfect system of sanitary sewerage.”’ The 
only authority I can find for this quotation is that I said 
in my Nashville paper (1879). “In my judgment. a perfect 
system of sanitary sewerage fora small town or a large 
one would be somethisgg like the following:” then fol- 
lowed the first suggestion of the details of what after 
ward became a system. You say that the “proposed 
system was to embody” certain features, among which 
you quote “an entire absence of man-holes, and the utter 
disregard of alignment so far as the question of examina- 
tion or cleaning is concerned.” I cannot find that I 
ever wrote that at all. I did say in my English paper, in 
describing what the Mempbis system had embodied, 
“The most striking departure from ordinary custom and 
prescription is the entire absence of man-holes and |Jamp- 
holes, and the utter disregard of the alignment of the 
sewer, so far as the question of examination or cleansing 
is concerned.” 

You say that considerable experience bad already been 
gained with sewers which substantially excluded rain- 
water. “ Early in the ‘fifties’ such sewers had been 
built in England, and by 1878 a number of towns were at 
least partially supplied with them.” Here you have been 
seriously misled. No sewers had been built in England, 
at the time stated, which substantially excluded rain- 
water. The system that came nearest to it was prob- 
ably that at Tottenham, built in the fifties; but that 
admitted water from paved courts, and the overflow 
from water-butts receiving roof water. Rain-water 
was never “ substantially ” excluded from sewers until 
it was done in Memphis, 

You refer to a discussion following a paper sent by me 
to the “ Institution of Civil Engineers in London.” No 
paper sent by me on any sewerage system was ever read 
or discussed before that Institution. 

It is proper for me to say that the plan for the sewerage 
of Memphis included man-holes on lateral sewers; that 
these had to be omitted because they could not be af- 
forded, and that experience without them led to better 
devices for accomplishing their effect in the case of sma}! 
sewers, and I refer as to this to what I subsequently wrote 
about such omission. 

You imply that the view generally held is “ that the 
admission of some storm-water from roofs or paved back 
yards” is beneficial, In the next paragraph, you say 
that, in Memphis, the amount of water, necessarily 
slight, surreptitiously admitted from yards and roofs, in 
spite of the strictest regulation “ made it necessary to 
build several overflows and relief sewers.” 

You say that nv official review of the actual working 
of the system appeared before Mr. HARTFORD'S paper. 
Major HUMPHREYS, the very able engineer in charge of 
the sewers of Memphis, who was giving them constant 
attention, made a very complete report concerning them 
in July, 1881, giving really more information about them 
than is to be found in any later document. 

In December, 1882, the city engineer said, * The system, 
in the main, has so far worked admirably, and has given 
entire satisfaction.” 

In 1883, Mr. HERING visited Memphis and found that its 
sewerage system had been so far changed as to be sub- 
stantially another system from that which I built, arriv- 
ing at the conclusion that, with its changes, it had be- 
come “ as good as any city or town suitable for its appli- 
cation could wish it to be.” 

Mr. BALDWIN, who had been employed under me in 
the construction of the work, and who was very familiar 
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with every part of it, went to Memphis and made a 
thorough examination of the whole system, making a re- 
port concerning it which showed Mr. HERING'S report 
to be essentially untrue. Mr. BALDWIN's report was 
made “ official * by the official certificate to the correct- 
ness of its statement signed by the city engineer, the 
superintendent of sewers, the assistant superintendent 
of sewers, and the chief assistant engineer, these being 
the only officers who had had todo with the sewers since 
they were given up by Major HuMPHrey, who also wrote 
in this connection: “ While the liability of the 6-in, pipes 
to become obstructed seems to me about the only de- 
fect of the system, it has the advantage that partial ob- 
structions soon become complete and imperatively de- 
mand attention, and there is consequently little danger 
of the sewers becoming filthy when city authorities are 
negligent.” His letter sustained Mr. BALDWIN’s state- 
ments in all respects. 


In his report for 1886, the city engineer said : “Thus far 
no fault can be found with the manner in which the sys- 
tem has worked. The excessive quantity of mud in the 
water is the chief cause of trouble. The small %-in. 
supply pipes to the flush-tanks become clogged with 
mud, making it necessary to replace all those in high 
places with large pipes. With clear-settled or filtered 
water, all this trouble would cease and the whole system 
work to a charm.” 


You publish a report from Mr. HARTFORD to the city 
engineer, showing certain obvious defects. The first re- 
lates to imperfections of the automatic tank introduced 
nine years ago, Those imperfections were overcome by 
modifications made in 1883, the improvement being at 
once made known to the authorities of Memphis and 
offered to them without charge for royalty. There is a 
still better tank available now, and it is to be assumed 
that it will be used. The next defect is that, outside of 
the district covered by the 4 miles of deep sewers 
built before 1879, inconvenience has been felt from the 
fact that the sewers are too shallow to accommodate 
heating apparatus and elevators in business buildings, 
In 1879, it was assumed that such occasion for deep 
sewers would be confined to the 4-mile district, and the 
financial condition was such that no provision for 
future possibilities of this character could be made. It 
is next stated that a gradient of 1 to 50 is rarely attaina- 
ble for house drains. This statement must have been 
written somewhat carelessly. In much more than one- 
half of the cases, the ground at the rear of tte house is 
as high asthe ground over the sewer in the alley. The 
sewers are more than 6 ft.deep and ‘he house drains 
need be, and generally are, only 2 ft. deep at their upper 
ends, giving a fall of 4 ft., which is at the rate of 1 in 
50 for more than the whole depth of the lot. It is impos- 
sible that “ quite 2,000 obstructions,” occurring in house 
drains within a year, can be due tolack of gradient. 
The real cause, like that of the overcharging of some of 
the sewers, is probably indicated at the end of Mr. Hart- 
FoRD’s final report, where he recommends proper 
skilled inspection of plumbing work. He says, “ Bad 
practice has now become the common practice, and it is 
clearly attributable to lack of intelligent supervision, 
Our force is too small to make this. It is certain that 
poor and illegal work is costing this department a large 
sum each year for cleaning and repairing sewers, and it 
is not improbable that it has caused, prematurely, our 
overcharged mains,” 


The greatest defect is found in the smallness of the 
main and sub-main lines. There is sufficient evidence 
that these lines are too small for the duty that they have 
to perform, and they must be enlarged sooner or later. 
This, however, has nothing to do with the merits of the 
system to which they furnish an outlet. 

As evidence that the sewers of Memphis are not yet 
entirely without merit, I submit the following extract 
from a letter from Mr. HARTFORD written Oct. 12, 1888: 

“Your letter of the 18th ult,, addressed to Major MERRI- 
WETHER, was handed to me for reply. Since it wasgiven 
me I have had a thorough examination of the system 
made, Every line of sewers, whether of low or high 
gradient, is thoroughly clean. We have no fouling upon 
any line,and upon many I am certain that a velocity 
(mean) of not even 1% ft. is reached. On one of low 
gradient (1’ in 200’) ina distance of 700 ft., the maximum 
depth of flow is not more than 2 ins, (itis a 6-in. line) 
or perhaps 3 ins, with the flusb; yet even here, where 
the mean velocity cannot exceed 1.3 ft., the pipe is per- 
fectly clean. 

“ We have, it is true, occasional stoppages, but they are 
invariably caused by foreign substances, such as sticks, 
rags, etc,, never by deposit of sewage.” 


I am very sorry to have taken so much Of your space, 
and I should of course be glad if I were able to say that 
the Memphis work, done nine years ago, under conditions 
that were “altogether unprecedented,” had teen origi- 
nally, so good and complete as to need no improvement 
and asto meet with only friendly and honest criticism. 
As Iam denied this satisfaction, I must find such conso- 
lation as I can in the fact that that system, essentially 
unchanged, is now in active operation in between forty 
and fifty towns of the United States, and that its use is 
increasing rapidly. 

Gro. E. WARING, Jr. 


Compass with Micrometer Adjustment. 


New York, April 10, 1889 
To THE EDITOR OF ENGINEERING NEws: 

We take exception to an article on * Compasses with 
Micrometer Adjustment,” published on page 307 of No 
i4of your paper. Itseemsto us that it is hardly fair to 
designate as “designed by T. A.’ an instrument which 
we put on the market here four years ago, and 
which we describe in our Catalogue [No, 7ll page 63) 
since August, 1887. We have never put this appliance on 
our Superior Swiss Instruments, as the joints in them are 
so perfect that they need no such extra adjustment or 
correction, but we have putit on our best German in- 
struments which are not of as fine quality. 

Weare not after the glorv that is in this, but it seems 
that, if one of our improvements is copied, a recognized 
authority like your valuable paper should not credit it 
to the imitator and ignore the originator, 

Yours respectfully, KEUFFEL-EsseEr Co. 


Passenger Ferry Bridges. N.Y. L. BE. & 
W.R.R, 


Hoboken Ferry Co., Superintendent's Office, 
HOBOKEN, N. J., April 12, 1889. 
To THE EDITOR OF ENGINEERING NEWS :— 

In your issue of April 6 appears an article on the “Pas_ 
senger Ferry Bridge.” A set of cuts are also published, 
representing the plan of bridges now in use by the 
N. Y., L. E. & W. R, R. Co,, at their siips in Jersey City, 

The article, and especially the cuts, convey the idea 
that these bridges were designed by that company. 

These bridges were copied faithfully from the bridges 
now in use by the Hoboken Ferry Co., which design has 
been in use for something over forty years, being origi- 
nally planned by the late Rosert L. STEVENS, 

It is but justice to this company that credit should be 
given where it belongs, especially as it is universally ac- 
knowledged that it is the best type of passenger ferry 
bridge that has ever been used in the harbor of New 
York. 

I would request you to use this information for the 
purpose of correcting the impression conveyed by the ar 
ticle referred to, Yours truly, 

C. W. WooLsEy, Superintendent. 
[We publish with pleasure the above ietter,and trust 
that it will set the matter right with our readers. 
And we are also pleased to know from so competent 
an authority that the inventor is no other than the 
famous ROBERT LIVINGSTON STEVENS to whom we 
are indebted for so many improvements in steam 
machinery, the introduction of anthracite coal in 
steamers, the iron-clad Dunderberg, etc. Butiu 
justice to the railway company referred to, we should 
also state that no claim whatever was made to ori- 
ginality of design by any official of that company. 
The name was attached to the plans in this of- 
fice in accordance with an office rule when treating 
of railway appliances, and we alone are responsible 
for the use made of it.—Ep. ENG. NEws.] 


A Short Radius Loop, 


Erie & Wyoming Valley R. R. Co. 
DUNMORE, Pa., March 29, 1889. 

To THE EpIToR OF ENGINEERING NEWS :— 

In answer to C. L. C.’s inquiry, in your issue of March 9, 
I would say that the enclosed is a tracing of a loop on 
this road, which is in constant use by all engines and 
trains and often at a speed of 20 miles per hour. 

Passenger engines, yard eng/nes, Moguls and Consolida- 
tions, all use it more or less to turn on the radius. I do 
not consider 310 ft. a limit by any means. The gauge is 
4 ft. 8% ins., the rails 67 lbs., and the elevation 6 ins, 
There is no guard rail. Yours truly, A, D. B. 

{It certainly is not a limit, the curve being only 
1814°. The Mexican Railway has many curves of 
325 and 350 ft. radius on its line, and for a time, 
while building a difficult tunnel, used reversed 
150-ft. radii successfully for its main line traffic, 
which then was very small. We must not be 
understood to advise copying this radius, however, 
unless in some extreme cases.—ED. ENG. NEWS.] 


Bridge Failures in 1888.—Correction. 


ALBANY, N. Y., April 11, 1888, 
To THE EDITOR OF ENGINEERING NEws: 


Since the publication in your issue of March 3), of a 
list of bridge failures in 1888, compiled by me, I have 
been advised that the accident reported as No. 28 and 
which occurred on the Gulf, Colorado & Santa Fé rail- 
way on Sept. 19 was given erroneously in that it hap- 
pened on a pile trestle and not on a Howe truss bridge as 
stated. It should not therefore have appeared in the list. 
Making this correction re iuces the number of bridge ac- 
cidents during the year to 31, and auring 10 years to 264. 

Yours truly, 
Cras. F. STOWELL. 


Ventilation of Sewers. 


BROOKLYN, N. Y., April 2, 1889, 


To THE EDITOR OF ENGINEERING NEWS: 

In your issue of March 30 I notice a communication 
signed O. H. W., of Boston, wherein the writer proposes 
as a means of ventilating sewers in that city, “ that con- 
nection be made with a furnace chimney at the State 
Hous, Beacon Hill, wherein the gases from the sewers 
would furnish a good part of the power to do the work,” 
I presume by exhaustion. Would it not be well for 
O. H. W. to inform himself as to what has been done, be- 
fore suggesting what should be done? If 0, H. W. will 
but look at the first volume of the Proceedings of the 
Association of Municipal and Sanitary Engineers and 
Surveyors, London, 1875, Vol. 1V., 1879, he will find that 
Mr, HEYWARD, still Engineer of the City of London, and 
Sir JosePH BAZELGETTE have experimented sufficiently 
to justify their complete condemnation of the method 
as worthless. Indeed, it was scarcely necessary to put 
the method on trial to the extent which they did; as a 
slight consideration would show that, while the pressures 
near the chimney might be excessive, indeed, beyond 
practicable attainment, yet the velocities induced in the 
branch sewers, with a combined sectional area of over 
a hundred times, perhaps more, that of the mains, might 
be so low as to result virtually in stagnation, on the 
basis that the pressure would be inversely as the spaces 
occupied; and this was precisely the result which they 
reached. 

Modern improvements permit of the house-pipes being 
properly laid and maintained with traps under ali fixtures, 
each ventilated by connections with a main ventilating 
pipe as large as the soil pipe running parallel with it and 
extending above the roof, the main soil pipe connecting 
with the sewer, untrapped, thus permitting the sewer to 
breathe through the house pipes unobstructed. This. 
with the perforated manhole covers at intervals of sny 
every 100 ft., will furnish all needed ventilation of the 
sewers, if the latter be properly built. The perforated 
manhole cover in the middle of the street, so far from 
being a nuisance, serves as a warning. If any odor is 
perceived at the distance of the sidewalk, the indication 
1s that the sewer is obstructed, and is not performing its 
duty. It should be remembered that the system of city 
sewerage isa hydraulic machine, and as a machine re- 
quires supervision; and no perfection of house drainage 
is of any worth, if the city mains, into which they dis- 
charge, are improperly built or neglected. J.W.A. 


A CORRECTION. 
Mr. C. E. Fow.er writes that in his note, published in 


Min. R 
ENGINEERING Newsof April 6, the expression | = —-—— 
Mar. B 
Min. B 
should read 1 + ——-——. The error occurs in the middie 
Mar. B 


column, 36 lines from bottom of page. 


Notes, Queries and Answers. 


J. L., Aguas Calientes, Mexico, asks: Can you fur- 
nish me with an engineer's fleld-book in the metric sys- 
tem, or any kind of tables that give sines, tangents. and 
radii in metres? — Trautwine’s Pocket-Book contains a 
table of radii of metric curves, but there is really no 
necessity of such special tables of any kind. The so- 
called “ foot table” of radii gives also the radius for any 
unit, 100 of which make the chain. The usual (and only 
proper) metric chain js 20 metres long, divided into 100 
links of 20 centimetres each. Hence a 1° metric curve 
has one-fifth as many meters in it asa 1° foot curve has 
feet, or 6,740 X0.2=1,146 metres, and so for any other 
curve. This once learned makes the process of us- 
ing the foot tables perfectly simple. The metric chain 
having only 65.6 ft. in it, the length in feet of any metric 
radius is only 0.656 times as much as the length of a foot 
curve radius of the same degree, or roughly, two-thirds as 
much, 


THE SYSTEM OF WATCH INSPECTION in use on the 
Louisville & Nashville has been reorganized. Giles 
Bros. & Co., of Chicago, have been appointed General 
Inspectors for the whole system with authority to 
appoint division inspectors at various points. Each 
employé whose duties require him to observe accu- 
rate time must report to the division inspector once 
a week to have his watch examiaed and recorded. 
It is recommended that each employé provide his 
watch with an Anti-Magnetic Shield. 


THE SUMMER COTTAGE ENTERPRISE founded at 
Twilight Park in the Catskills by Sanitary Engi- 
neer Cuas. F. WINGATE, as an outgrowth of the 
“Twilight Club,” seems to have become a decided 
success. A Jarge number of cottages and lots bave 
been sold and the club house will have to be en- 
larged to meet the demands for the coming season. 
It satisfactorily solves the problem of bow to secure 
a@ summer vacation without the care of housekeep- 
irg, yet with all the freedom of your own home, 
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Coming Technical Meetings. 
Engineers’ Club, Philadeiphia, Pa.—Kegular meoting, 
April 2%, Seoy., Howard Murpoy, 1122 Girard St. 


Western Society of Engineers, Chicago, Il. Regular 
meeting, May 1. Seoy., John W. Weston, Gaff Building. 


American Society of Civil Engineers, New York.— 
Regular meeting, May 1. Seoy., John Bogart, 127 K. 23d St. 

Engineers’ Club of St- Louls, Mo. ~Regular meeting, 
May |. ‘ Some Now Theoriesand Experiments on Boiler and Fao- 
tory Obimneys,” Prof. H. B. G le; ‘‘ Experiments on Setthng Wa- 
ter,’ J, A. Seddon. Secy., Wm. H. Bryan, 7089 Market St. 


Association of Civil Engineers’, Dalias, Tex.—Regu- 
lar meeting, May 3. fecy., KE. K. Smoot, 15 No. Jefferton St. 


Engineers’ Club of Kansas City, Mo.—Regular meet- 
ing, Mey 6 “ Foundations for the Liimfjord Bridge,"’ Otto F. 


Sonne. Seoy., Kenneth Allen, 310 Baird Building. 

New England Raliway Club, Boston, Mass.— Regular 
meeting, May & “The Compound Locomotive." Boston & 
Albany passenger station. 

Civil Engineers'Ciub of Cleveland,O.—Regular meeting 
May 4. Report on Applied Science. Seocy., James Ritchie, Case 
Library Rooms. 

American Society of Mechanical Engineers.—The an- 
nual meeting will be held at Erie, Pa., May 4, band 16 Secy., F- 
R. Hatton, 20 Broadway, New York Oity. 

Boston Society of Civil Engineers, Boston, Mss. - 
Regular meeting, May'l& Secy., S. EK. Tinkbam, City Hall 

New York RallwayClub.—Next meeting, May 16. ooms 
118 Liberty St., New York Oity. 

Engineers’ Society of Western Pennsyivania, tte 
burg. Pa-—Regular meeting, May 21. Secy., 5. M. Wickersham, 
Penn Bidg. 


A - - — 


The resignation of Mr. M. N. Forney as 
Secretary of the Master Car Builders’ Associ- 
ation ends an official career which has been 
in the highest degree useful to that body and 
to the railway public. To Mr. Forney, far 
more than to any other one man, the success- 
ful work of the Association may be said to 
be due, and we believe that practically to 
him alone was due the credit of its reor- 
ganization by the admission of representa- 
tive members, which has very greatly added 
to its efficiency and usefulness. Previously 
to that change, every member had one vote, 
and one vote only, whether he had 50 cars in 
charge or 100,000, A natural effect was that 
a numerical majority, who might not repre- 
sent five per cent. of the cars in use,could out- 
vote a numerical minority who yet repre- 
sented three-quarters or more of the cars in 
the country. The consequence was that the 
votes of the Association carried little or no 
moral weight, being always open to the sus- 
picion of such unfairness even when it did 
not exist, and also that representatives of 


the larger roads were shy of having any con- 
nection with the Association, Mr. Forney, 
by his labors and judicious counsel, first 
brought the Association up to a point where 
its discussions commanded respect, or at 
least, took a leading part in so doing, and 
then, as we have stated, started and urged 
the movement for “representative member- 
ship’? which is now in foree, and under 
which every road has a right to appoint one 
representative member who has one vote for 
every 1,000 cars on the road; such members 
being in addition to the original membership 
open to any master car-builder, and giving 
him a single vote. The result was exceed- 
ingly fortunate, At the last meeting (or 
shortly after it) there were 91 representative 
members, representing 755,743 cars, or having 
756 votes, and 139 active members in addition, 
As the total number of cars in the country at 
this time, according to Poor, was only 963,223, 
this shows that the Association practically 
speaks for the whole ear interest of the 
country. 

Tuat the action of this or any other like 
body should be always wise is too much to ex- 
pect, and still less is such invariable wisdom 
to be expected of an individual. The action 
ofthe Association has been unfortunate and 
unwise in respect to some of its standards, as 
for instance in attempting to impose one sin- 
gle axle and one single brake shoe and head 
(not to mention somo other single standards) 
upon the entire rolling stock of the United 
States, when two or three established and re- 
cognized standards for each,from which every 
one could take his choice, would have accom- 
plished all needful ends in doing away with 
irrational diversity and simplifying repairs, 
while yet leaving some room for improvement 
and individual choice. For lack of such room 
for choice many of. the M. C. B. standards are 
still more honored in the breach than the ob- 
servance. Still less was the M. 0, B action in 
regard to a standard wheel-tread to be com- 
mended. On very trifling evidence as to facts, 
and that mostly erroneous, and in accordance 
with a theory which is now generally adm t- 
ted to be unsound, a standard was adopted 
which, it admits of little doubt, was in respect 
to “fitting the rail’? precisely the opposite of 
what was desirable, and still worse, which at- 
tempted to establish uniformity where it was 
in no way important to have it. But in the 
main, immense good has been accomplished 
by the M. C. B. Association, and no one man 
has done as much to aid to that end as Mr, 
Forney. This has been generally felt in the 
Association, and but for that feeling we im- 
agine that Mr. Forney would long since have 
closed his official career in that body, as he 
has severa! times before tendered his resigna- 
tion. 


—_——_—__ ----_—_— 


Tur most serious features of the Nicaragua 
canal project, in a contracting and financial 
sense, is the great rock-cut at the eastern 
divide, 3 miles long and averaging 120 ft. deep 
by 80 ft. wide on the bottom, containing in all 
some 7,000,000 cu. yds. of material, or say 440 
cu. yds.{per lineal foot. There is no precedent 
for such an enormous cut, and it has been as- 
sumed that four years at least would be ne- 
cessary to complete it, while many question 
the possibility of doing it in thattime. The 
great rock-cut which we illustrate and de- 
scribe elsewhere, if it may be relied on as a 
precedent, would go far to relieve these 
doubts. From that cut 215,000 cu. yds. have 
been removed in 20 mos. within a lineal dis- 
tance of 450 ft.,or nearly 500 cu. yds. per lineal 
foot, and this by day work only, with a force 
of 150 men, or one man per yard of center 


line, by four cable hoisting plants only, or say 
one per 100 ft., and practically at the rate of 
about 4,000 cu, yds, per month per cable when 
working full time and with full force. Equal 
efficiency cannot be expected in tropical Nic. 
aragua and temperate New York; but neglect- 
ing for the moment this very serious differ. 
ence, & work, conducted with equal efficiency, 
and with a cable hoisting plant for every 
100 ft. of center line, would at the rate of 4,000 
cu, yds, per month extract the necessary cube 
of 44,000 cu, yds, in just 11 months of solid 
work, and this without night work; while the 
force necessary to accomplish this end, if the 
New York example were admissible as a 
precedent, would be about 5,300 men with 160 
cable hoisting plants,or about 33 men per plant 
and per 100 ft. This is not so large a number 
as to seem difficult of attainment, or to cause 
the men to be in each others’ way, even if in- 
creased by a considerable percentage to allow 
for tropical inefficiency; and we fully believe 
that there are men in this country who 
can and will undertake to parallel this 
record if afforded the opportunity, and if the 
contracting wheat be winnowed from the 
chaff by some other and safer method thaa 
** lowest bid ”’ and “‘inflooence,”’ so that those 
men who really understand from experience 
how to handle such work may have a fair 
cbance, 


Tue order of Mayor Grant authorizing the 
removal by force of the poles and wires in the 
subway district of this city, sounds a little ar- 
bitrary,and the cutting of electric circuits has 
darkened some of our main thoroughfares 
and is to that extent a nuisance to pedestrians. 
But the poles and wires are a greater nuisance 
and their number has grown with time and 
service demands, until the evil has assumed 
proportions that seriously mar the appear- 
ance of our city and amount to a constant 
threat to life and property. The subways may 
De as imperfect as some of the electric light 
companies say they are, and no one will claim 
that they are the best that could be devised ; 
but the only possible way to prove the 
position of either side in this controversy is 
to put the wires into the subways, and thus 
practically prove their efficiency or their un- 
fitness for the purpose intended. This dis- 
posal of the matter is better than the most 
eloquent pleading or any amount of learned 
discussion as to why the wires should or 
should not work underground. ‘I'he people 
have had enough of talk and now want results. 
We must have efficient subways of some kind, 
and if the rather cheap and temporary affairs 
now buried under some of our streets will not 
properly perform the duty expected of them 
the sooner we find it out the better, and the 
more rapid will be the steps taken towards 
some more substantial and perfect system of 
handling the many appliances, besides wires, 
that now lie buried at random under our pave- 
ments. This disposal of wires and pipes is a 
very difficult problem to properly solve and 
any radical and efficient system will be enor- 
mously costly in the start. But it is alsoa 
rapidly growing evil, and every cheap make- 
shift and every year’s delay will only add to 
the cost of that reconstruction on a proper 
basis that must some day inevitably come. 
Cutting down the poles is a radical method of 
ridding the streets of a nuisance; but iras- 
much as the plain tendency of this action is to 
stop talk and force practical results of some 
kind, Mayor Grant is to be commended for 
his decision. 





y 
An engineer of experience, just returned 
from Panama, where he personally examined 
the present status of the undertaking, reports 
to us that it now offers a pitiful spectacle, 
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A hundred menor so are still going through 
the form of “ prosecuting the work,”’ from a 
wholesome respect for the provision of the con- 
cessions by which a six months’ suspension 
of work (we believe itis) causes a forfeiture 
of the concessions and of all work and plant 
to the Government of Colombia, which is re- 
ported to be already considering whether the 
present status does not amount to practical 
suspension of the work. But apart from this 
corporal’s guard of perfunctory toilers, the 
whole canal is deserted and beginning to cover 
itself with tropical vegetation, while it is 
yetstrewn from end to end with immense quan- 
tities of plant, standing out, unsheltered 
and uncared-for, wherever they happened to 
be when the work was suspended, In a few 
cases; rows of a dozen or more locomotives 
will be found under cover; but great numbers 
even of the locomotives are standing out in 
the open air, and are already overgrown 
with vines and other vegetation; while 
immense trains of dump cars, cranes, der- 
ricks, excavators, etec., are exposed entirely 
without protection, and a large part of 
them are already almost worthless. The ten 
miles or so of “finished” canal, excavated by 
the American dredges, was so filled up by 
the last flood of the Chagres, that although 
a tug of 8-ft. draft can still get up it, itis 
apt to touch bottom at several points 
fore its trip is over,and much work above 
this section has been effaced in the same way, 
The Panama Railroad has been running free 
trains to aid in briuging off the workmen, 
many of whom before they started home were 
in almost a starving condition, and so re- 
duced as to be unable to mount the train 
without aid, The thousand miles or so of 
construction rails, which would otherwise be 
a permanently available item, are so very 
high and narrow-based as to be quite unsuit- 
able for such use, There is not the slightest 
probability that work will ever be resumed 
on the canal. 


be- 


Tue German brake tests,recorded elsewhere, 
show very good and extraordinarily uniform 
results, the percentage of efficiency in emer- 
gency stops varying but slightly from a little 
above 10 per cent, of the weight on the braked 
wheels. An ideally perfect brake system 
would realize about 24 per cent. and this 
amount has been actually realized in one 
vehicle only on the earth’s surfave,—an experi- 
mental car fitted up with an apparatus de- 
vised by Mr. Westrnauouse to vary the pres- 
sure with speed so as to keep the coefficient of 
retardation constant at about 0.24, that being 
the rate which just fails of skidding the 
wheels. But as the coefficient of brake pres- 
sure is much lower at high speeds, falling 
sometimes to 0.09 or even 0.07, unless we have 
a brake pressure of twice the load on wheels, 
or more, we cannot get aretardation of 0.24 
when brakes are first applied; and unless we 
can reduce this pressure greatly as speed falls, 
we shall soon skid the wheels. Hence with 
constant pressure (or nearly constant, the 
leakage reduces it slightly) we can never hope 
to get more than 14to 16 per cent. efficiency, 
and this was actually realized in a number of 
the WestINGHousE tests of two years ago. 
Even this involves very considerable danger 
of skidding wheels, and the German tests 
represent about the last degree of practical 
efficiency which seems reasonably attainable 
without varying pressure or danger to the 
‘wheels. It would be well if ali trains in actual 
service were able to realize even a considerably 
less percentage : few can realize as much. 


It will be observed also that, with the short 
trains of 18 cars, there was only a muderate 


advantage found from the new quick-acting 
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valves. With the long train of 50 cars, the 
newer forin only was tried, which was fortu- 
nate, as otherwise the shocks at rear of train 
would have been terrific, and highly danger- 
ous to the comparatively light German cars. 
. 

Tue Springtield newspapers are now on 

what seems to be the right track for satis- 
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in the past ratio,the far West as awhole should 
include about a quarter of the United States 
population, but not more. 

This being so, it is instructive to compare 
with the preceding figures the water-works sta- 
tistics for this region, which will be seen from 
the accompanying Tables 1, 2, and 4 to stand 
as follows. 


Pop. on No. 

W. W.'s water- Cost Revenue Miles No. No 

{1 = 1000] works {t $1,000) mains taps meter 
Minn, Ia., Mo., Ark 977 110 34,211 3,083 1,406 87,467 12,40 
We cccudasscueys 1,075 2a0 59,120 5.502 3.472 144.753 15.04 

enti ' ) 
Total Far West.. 2,052 490 93,331 8,675 4.578 232,220 27.46 
Total Kastern ..... «... 12.806 1,177 SG8 B04 1), GRR 19 379 1.4 ‘ 141,06 
Total VU. B...sccececs 14,858 1,667 432,225 839,563 = 24,257 089,544 168,518 
os 

PERCENTAGES, 
Minn., Ia., Mo., Ark...- 6.6 6.6 7.9 7.8 5.8 1.2 * 
West of do ...... .. «. 7.2 22.8 13.7 14.2 143 6.9 #4 
Total Far West.......- 13.8 19-4 21.6 22.0 20.1 11.1 16 
Total Eastern e20eee-eee 86.2 70.6 78.4 78.0 79.9 14 oO 84 
Es Bika ccpevcccase MHS 100.0 100.0 100.0 100.0 100.0 100.1 


factorily solving the much mooted question 
of the bridge over Main St., in that city. 
Both the Republican and the Union illustrate 
plans for iron or steel bridges, some with 
hinged arches, and one design of plate girders 
as suggested by us last week. And we are 
pleased to see that the designs selected alto- 
gether omit the 12-ft. screen, regarding it as 


a useless and unnecessary precaution. As 
before remarked, it is the noise of pass- 
ing trains that will be the most likely to 


alarm horses, and in this connection the sug- 
gested use of the iron ballast troughs, em. 
ployed in the Berlin elevated system, will 
practically reduce this noise to a minimum. 
To our mind, the girder plan is still the best, 
as least obstructing the roadway beneath. 
The rise is too light for an effective metal 
arch, and with any arch the footways would 
be more or less crowded. The design given 
in the Union shows that a good arch effect 
can be secured with the girder bridge, with- 
out any infraction of structural laws, 


The Water-Works of the .’ar West, 


Under this general term we include the 
three groups of Northwestern, Southwestern, 
and Pacific,. which include all the trans- 
Mississippi States and Territories except 
Louisiana, which is bisected by the Missis- 
sippi (but with most of its area on the western 
side of the river) and included with the South- 
Central group. 

If we exclude from this vast area the most 
easterly tier of States in it, Minnesota, Iowa, 
Missouri, and Arkansas, the remainder consti- 
tutes somewhat more than half the total area 
of the United States, but until recently it has 
been very thinly populated, as the following 
figures show: 


Winn... 10.. Mo., APE .2.cc0.0re -cscesee 
Far West (west of above States)... .. 
Total of 3 Far West groups..... ... .. 
ROE Us Ul ababdeaebescoendddaseesssase 
PERCENTAGES. 
Minn., Ia., Mo., Ark 


West of do ...... 
Total of 3 Far W 


Total U. 8 


est groups 


OO OOO Owe eee ee HHH eee wee wee eeee 


From this it will be seen that the popula- 
tion of this entire far west region, including 
70 per cent. of the whole area of the United 
States, was in 1880 a trifle over one-fifth of that 
of the whole country, and this population was 
about equally divided between the tier of the 
four. most easterly States bordering on the 
Mississippi and the vast area west of it, nearly 
eight times as large. At the present time, as- 
suming the population to be increasing on 
that of the rest of the United States about 





It will be seen at once, by studying these 
statistics, that as between the Minnesota-Ar- 
kansas tier of States and the great area west, 
the two having about equal population, the 
latter is vastly the more progressive, having 
over three times many water-works and 
nearly three times as many miles of mains as 
the easterly tier of States. The indications 
from these facts are very strong that the ex- 
treme far West has been growing with great 
rapidity since the census of 1880; much more 
so than is generally imagined. 

This is still more evident from a comparison 
of the far West as a whole and the eastern 
United States. There is at most something 
like one-quarter of the United States popula- 
tion in that region, and that the newest and 
most unsettled part of it, busily occupied in 
the heavy work of subduing a continent. It 
would be entirely natural that the water-works 
should be disproportionately few and cheap 
in that region, especially in view of the small 
number of large towns in it; yetas a matter 
of fact nearly 30 per cent. of the water-works 
are out there, and even the capital invested 
is in full proportion to the Eastern United 
States. 

Neglecting the Mississippi tier of States 
(Minnesota-Arkansas) altogether, the contrast 
between the far West and the East becomes still 
more remarkable. That tier averages closely 
with the easterly region. ‘The extreme far 
West, west of it, should contain now a little 
over 12} per cent. of the United States popula- 
tion, judging by past ratios of growth, and a 
much smaller proportion than that (see Table 
6) of the urban population in towns of 4,000 or 
over. Yet it has already 23 per cent. of the 
water-works, and 14 per cent. of the cost, re- 
venue, and miles of mains. Making all allow- 
ances for the unbounded enterprise of this re- 


as 








Area. Population of U. 8. Census. 
1 = 1,000,000 al 1,000) 
eq. m. 1880 1870 1860 1850 
256.0 5,378 3.639 2,464 1,000 
1,862.1 4,943 2.311 1,304 391 
2,118.1 10,321 6,150 3,828 1,481 
3,026.5 50,155 38,558 31,443 23,192 
Population. 

Area. 1880 1870 1864) 1850 
8.5 10.7 10.0 7.8 4.7 

61.5 9.8 6.0 4.3 1. 
70.0 20.5 16.0 12-1 6.4 
100.0 100.0 100.0 100.0 100. 


gion, these statistics afford very strong evi- 
dence that the 1890 census will show an enor- 
mous influx of population into this section 
since 1880, far beyond past ratios. 

In all three of these groups there are only 
three towns which had 4,000 population or 
over in 1880 which have no water-works re- 
ported, and at two of these works are now pro- 
jected. These towns are: 

Pop’n 1880 


5,081 (works projected.) 
4,049 ‘ 
4,938 (works projected;) 


Creston, Iowa 
Warrensburg, Mo 
Brownsville, Texas......- 
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TABLE 1—F-G-H. 


NoRTHWESTERN, SOUTHWESTERN AND PactFic States WaTER-WoRKs.— SUMMARY 


BY DATES OF CONSTRUCTION. 
TADLE 1—F. NoRTHWESTERN STATEs. 


Year. | Iowa | Minn. | Kans. | Neb. | Dak. | Wyo. | Mont. | Total. 


wo ee | ee ——$——— 














Unk’wn. 


Total. | 
























| 
| 
| 








mo memna | weceomes 








1888 ‘1 
Uae’ B+}, ... <0} +000 12 it2)8 I... ‘ enki ivece<ed  % 





Tot: 1, ome 10 51 (1)40| 7 (1) 135) 8 17 \(2)% 4 | 1 4 4 





The number of works projected, with fairprospects of construction, 
in the different States are: 


COU: cncnscenkichassuns 8 Missouri. 2 Washington..............---.-. 4 
RAN ks bicsn Vaneendsenteccs ce eee © QROMOR «660 00<0.5005-  dcereceete 2 
TOMARG . 0000 coscdsedvovesses ¢. Foras... 8 CIE, wéen ed ctse cowessssvace 3 
Nebraska.................+5. 3 Colorado. & IE, 55 cane antec boctecesete ne 
Dakota. ...... cos ceccccccee 3 N. Mexico -. TOURED «0000s. cocccccccccesesees 
Wyomin®@....-.ccssecc.csss J n> BPR sipiuag ecccoseatessevcesense 
DES go dade sauseaee Total 8. W 17 Idaho........0.....-  awae cea tiie 
Total N. W. - 22 Oe res s 
Totalof Far West Groups aks 6, sahbabensnnbeenbandenalh tenes whihersc seeks e ee mee 


Total Fastern (N. Eng.. 25, Middle, 19, So. Atl.and So. C., 40, No. Cen., 21.) 105” 

This makes a total of 153 works now known to be projected, or about 
9.3 per cent, of the existing works, the two Southeasterly groups show- 
ing the most progress in this respect, having works numbering 31.2 
per cent. of its existing works projected. The three far West groups 
together have only 10 per cent. 

It will be seen from Tables 1 and 2that before 1861 there were 
only 9 water-works in this whole region,7 of them in California; and 
even up to 1871 there were only 31. The remaining 459 have all been 
built since, and all but 73 of them (or 386) since 1880. Thus only 104 
water-works existed prior to 1881, while 386 have been builtin the years 
1881-8 inclusive. 

‘lable 6 gives the population statistics, which mestly explain 
themselves. The necessity of using census records which are already 
nine years old, for a rapidly growing section like this, is very unfor- 
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tunate, but as the ratio of growth between 1870 and 1880 is given 


for each State and group, the evil is minimized. The “ population on 
water-works’”’ being likewise that of 1880, the ratio of it to total city 
population should remain about the same, however, and the very 
large ratio which appears in the far West (129.2 per cent. against 
113.0 per cent. east of the Mississippi) is rather an evidence of superior 
enterprise than of defective census records. 

Discussion of Table 7, showing the classifications of water-works by 
size of towns, we postpone until we summarize the works of the 
whole United States. 


TABLE 2-F G-H. 


NORTHWESTERN, SOUTHWE'S°RN AND PACIFIC ST\TES WATER-W RKS.— SUMMARY oF 
CONSTRUCTION BY STATLS AND HALF DECADES. 


TABLE 2-F, ~-Hontmwaers RN ome: 8. 





e } 










































































Date. | Ia. Minn. | Kan. Neb. Dak. Wyo Mont. Total. 
| 
1867-70 |--+-++-- Bf esacesncs Bee soe seeces Be. ia aeaepse = 
1071-75. | Bee eceeeee FY spent Abo u5 5 ch oni ebeekic ore 0 1 . gates 6 
1876-80 | 10 3 1 GDB. «> becedccceee 2 Bes, Shdha6.cnderd (1) 17 
1881-85 | 24 ll 18 es i - Seaaeesey 2 67 
1886-89 | 12 4.) 3a 3 6 6|l OU 1 4 123 
Unknown Oi Sisieln coun 3 ans ena 1 1 1 8 
Totals. | 53 20 8 te. be 4 5 7 (1926 
TABLE 2- G.—ScUTHWESTEBN STATES. 
x ef Sta aa es or: : + | Q@rand 
DaTE. Mo. Ark. Tex. Colo. N. M. Total. Total 
i 3 Groups, 
| [Pri rte 
1830 Sb os. este ies Se setieteepackeers 1 %71) 31 
1871-75 Bo fnce -cvewes 1 | i ee 7 34 
1876-80 e-- 3 1 4 6 faceeee ee 1t (3) 46 
1881-85 | 12 | 3 25 12 3 55 145 
_1886-89 ia) 8 | 6 20 16 4 (1) 54 (1) 213 
Unknown, igen 1 Sc: lawieae 4 16 
Totals. (1)26 6| = «(10 _ oe Ee 7 (1) 155 (4) 405 
TABLE 2-H —Pactrre St ‘TEs. 
DATE. Wash. O.e. Cal. Ariz. Nev. Utah. Idako. Tota’. 
a. . texcoseuclccaudons TS" evacekhsls basen catah oekediewewa sas 1 
1831-40 Peis ot a cekaue ih. FE Sehdad eee echd wslewssceus fasdeces 1 
WRAEED  ... fawcenccsloaccopecletcvdeda dsl esecogunlse ocetesl uses svelace céeestccecscess 
1851-55 Lintnegk - teace obs 2 2 
1856-60 Joscecens 1 3 4 
1861-65 1 1 SPS Wegcecesd Oe iiake weabeesur hee lev 
1866-70 B.. leocorena OD xO, Sea cets: Ei eeenspedtenade dex 9 
1871-75 aa acme 1 Be eae ce eo I Re oe 21 
SE kw deep D2 AB) RE feccvcstep “9 BS Hentendes (2) 15 
1x81-+5 2 3 10 3 | 23 
1886-89 3 10 20 1 36 
DREDGE... Lendcevcchocactces T° hocotenschs cdea. Lead asestonwe tees 4 
‘Total-. 8 Pee 11 4 4 |(2)126 


TABLE 4 F G-H 


NoLTHWESTFEN, SOUTHW! STERN AND PaciFic STATES WATER WORKS — SUMMABbY 
BY tTATES OF 1HE MAIN STATISTICS GIVEN IN TABLE 3-F-G-H. 


TaBLE 4-F.—NoRTHWESs TEEN GROUP. 























Pop’n on Present Finances. : Number of 
gare, | Water- | No.of) — a |. 
: Works works. Mains 

1880 | Cost. Revenue. “*| Taps. Hy- | Me- 
| census. | | | | dr’ts.| ters. 
TOMG. cnn 000 sens 262.396 63 6,154,137 606,306 352 | 15,226) 2,935) 1,421 
Minneseta....| 147.866 20 | 6,484,151 502.885 345 15,379 | 3,25) 5:8 
Kunsas. ---... | 129,916 (1) 71 | 4.176.200 412.649 Bil} = 11,134) 2,121) 513 
Nebraska .--| 89,850 43 | 4,596,800 367,560 | 247 | 7,491 | 2,215) 468 
Dakota. ...... | 23.723 26 | 1,125,444 111,185 | 92 | 3.178 479) 467 
Wyoming ----| 8,695 5 | 483,000 27.500 44 | 1,090 eee 
Montana...... | 9587 7 | 577,000! 76,600 47 | 2,040 230}|,. 0000. 








672,033 (1) 225 | 22,596,732 2,104,645 1,438) 5,538 | 11,411) 3,447 





Total No. W'n 


TABLE 4- G. —SoUTHWESTERN Gnovr._ : 


j | 
Missouri ...--| 534,896 Mi) % | 21, 452,561 | 1,667,459 | 645 53,888 | 5,736 3,240 
Arkansas..... $1 424 10 | 1,119,767; 106 495 | 64 2.974; 482) 88 
Texas...--.... 166 407| = 51 5,367,300 | 689 095 465 17,815 | 3,086, 911 
Colorado. ----| 90,188 (1) 40 3,717,829 | 415.204 | 270) 13,443, 1,505, 174 
New Mexico..| 20,556 | 7 | 627,0:0 59,580 | 54 | 1.636 163; = 13 








Total So. W'n| 843,471 |(2)134 | 37,284,457 | 9,987,633 | 1,498 | 89,756 | 10992, 4,425 





Tante 4-H. Pactien Queue. 











Washington.-| 10,305; 8 573,600| 65,800 g 66 2,040 | a8! 37 
Oregon. .....-| 34,764) 17 933.000/ 181,500 | 115 5.362) 279 54 
California... | 436.608 I 78 | 31,966,897 2,883,161 | 1,561) 71,732 | 3,906] 9,784 
9,81 4 665,000 52,500 | 19 1,555 193 48 

30,689; 1 | 4,082,740 35°26) | 127 4,195| 267) 20 

4 541,000| 48638 | 43 2,697 | 232 1 

Bg nme 10.920 | us| 3 1 





—_—— 


536,041 (2) 126 38,450,237 | 3,575,750 a 1,942 


oi ‘Soe 9,945 





Total Pacific 7 


som 282,220 27,480 17,817 


Total Far W'n| 2,051 6) 490 ae 93,331,426 | aauneit 
Total Eastern 12,806,067 | 1.176 “Tats | 9a. a0 | Bo.aan_ | 19 saaaa liczaall er 


stern E 1,656,524 | 141,061, “69,443 
Total U. 8... 14,867,612 1,066 | $92,295,546 | 39,963,281 | 24,257 | 2,089,544 168,511 107,200 
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TABLE 5-F-G-H. 


NoRTHWESTEEN, SOUTHWESTERN AND Pacivic STATES WATER-WORKS. — SUMMABY 
BY DA‘ Es OF FIRST CONSTRUCTION OF THE MAIN STATISTICS OF ALL \ORTH- 
W.8TERN, SOUTHWESTESN AND PaciFic Sts¢TES WATER-WORKS. AS 
GIVEN IN TABLE 3-F-G-H. 


NORTHWESTERN STATES. . 





Present 



























































ee Present Finances. Number of 
pov’n of No. of Miles of 
DatTr. water- works. ee ee 
works. Cost. Revenue. | Taps. Hy- ; Me- 
| drants.' ters. 
1867-70 91,046 3 3,406,651 345,674 221 11,805 2,302 477 
18:1-80 211,059 | (1) 13 5,358,500 518,266 273 14,220 2,271 1,430 
1841-85 243,911 +) 9,445,887 888,626 516 21.088 3822 1,459 
1486-88 116,365 124 4,182,694 339,779 379 7,952 2,897 80 
Uok’wn 9,652 8 200,000 12,300 19 473 119 1 
Totals. 672,033 (1) 227 | 22,596,732 2,104,645 1,408 55,538 11,411 3,447 
SOUTHWESTERN StTaTEs. 
18 0-50 350,518 1 * 000,000 920,000 315 34,022 3,197 2 143 
1851-60 eer ereese see eeeeee en eens eee 
UDGI-70 [cccccccccceees connccecer|e svccecsees cons ccceceee tonecreees | sessceceleses 
Jo71-80 | 267,915 21 10,456,000 1,210,239 7 
1881-85 | 142,395 55 5,465,036 511,264 
1886-89 77,661 (1) 54 | 3,279.421 336.530 
Unk’wn 4,982 a1) 38 84,000 9,800 
Totals. 843,471 (2) 134 | 32,284,457 2,987,833 1,498 89,75€ 10,992 4,425 
PactFic STATES. 
1821-50 25,060 | 2 450,000 143,000 46 5,260 $7 |...... 
1851-60 263,310 6 | 17,653,000 | 1,498,800 | 285 28,845 1,595 8,542 
1861-70 | 94,955 19 7,292,800 | 725,103 | 513 21,170 722 396 
1871 »0 90,772 (2) 36 7,408,145 750,816 537 21,33t 1,297 8il 
1881-85 37,827 | 23 | ~=2,603,879 282,400 311 6,917 407 114 
1836-89 14,092 | 36 | 2,914,413 159,640 | 240 4,060 568 22 
Unk’ wa) 10,025 | 4 | 128,000 16,000 10 340 | ee 
Totals. 536,041 (2) 126 | 38,450,237 3,575,759 1,942 87.926 5,047 9,945 


GRAND ToTaLs, NORTHWESTERN, SOUTHWESTERN AND PACIFIC STATES. 


| i 
1821-50 375.578 3 1,063,000 361 














13,450,000 | 39,282 | 3,584 2,143 
1851-60 | 263,310 6 | 17,653,010 1,498,800 285 28845 1,595 8,542 
1861-70 186.001 22 10 699,451 1,070,777 | 734 32,975 3,024 873 
1871-80 | 5 9,746 | (3) 70 | 13,222,645 2,479,321 | 1,292 69,275 6,960 3,"'61 
1881-85 | 424,133 157 17,517,802 1,682,290 1,269 43,852 | 6,500 2,336 
1886-89 | 208,118 | (:) 214 | 10,376,528 835,949 901 18,028 | 5,520| 261 
Unk’wu 24 659 (i) 15 412,000 38,100 36 963 | 267 1 
Totals. 2,051,545 | (5) 485 | 98,331,426 8,668,237 4,878 | 233,220 27,450 17,817 


TABLE 6—F-G-H. 
NORTHWESTERN, SOUTHWESTERN AND PaciFic £TATES.—POPULATION STATISTICS IN 
RESPECT TO WATER-WORKS. 
[The “town population” is in towns of 4,000 inhabitants or over.) 





















































| Total Population. = | Popula’n on Water- 
Seine autlaletasticesieieilstieticac S | works, 1888. 

| ee £ ; ; 

i £ | Urban ~ | P. C. of 

STaTEs. | | 3 popemits of |——__ 

| | at + | Total | : : 

| 1870 1880 g | S | byiso | _£] of 

~ | S | Census. | 22} = 

3 | & | Salita 

é | é | e*15* 

TABLE 6 F. NoRTHWESTERN Group, 
} 
Iowa....-- ++} 1,194,020 1,624,615 36.0, 201,200 16.2 (129.5 
Minnesota.....-... | 439,706 780,773 717.5, 129,667 18-9 |i14-1 
Kansus ...-.--+--- 364,399 996,096 | 173.3 84,907 13-1 |153.3 
Nebraska 122,993 | 452.402 | 2678 51,879 19.9 |173.4 
akcia 14,181 135,177 | t53.2)...----..06. ; 17.6 }-.... 
Wyoming 9,1'8 20,789 | 127.9) .---.--eeeeeleeees | 40.7 |. -00. 
Montana 20,595 | SANEL s ¥ OR esitek « nacer basses 24-5 |..+-. 
Total N. W....-- | 265.012 | 4,019,011 87-1) 468,153 11.5 672,133 | 16-6 [143.5 
TABLE 6-G. SOUTHWESTERN GROUP. 

; | } 2 : 
Missouri ......---| 1,721,295 | 2,168,380 | 25.9 505,903 23.3, 534,896 24.7 1°60 
Arkanses. aaedieae 484,471 | 802.525 | 65.6 13,138 | 91-6 31,424 3-9 240.0 

XAS,.------ : 818559 | 1,591,749 | 94-4) 115,396 7.2) 166,407 10.5 144.0 
Colorado maar’ want 39.°64 | 194327 | 387.4 59,715 30.7 90,188 46 3 151.2 
New Mexico seeees __fh8Tt | 119.565 | 30-1 6 635 5.5 20,556 | 17-2 310.0 
Tota! 8." 8. W.....- “| 3n 9,1: 6,083. "4,876,546 | 54-5, 700,787 14.4 813471 =17.3 120.4 

TapuE 6-H. Paciric Group. 

Washington. niitews 23.955 15,1°6 | 213.5. ssleccees} 20888 | 18.6 |..... 
Oregon. ss} 90-923 17.768 | 92-2) 17,577 10-0 848764 | 19.8 197-5 
California: --. ... | 560,2:7 | 864.694 | 54-3) 314.004 | 39-8, 436,608 | 505 127.0 
Arizena 9,658 | = 40.44) | 318-7) 7,007 17.4 9.816 | 24.3 140.2 
Nevada 42.491 | 62,266 46.5) 24,884 38-4 30689 | 49.2 128.4 
Utan.. 86786 | 143,963 | 65.8) 26,837 18.6 13,769 | 96 | 512 
Idaho... 14 999 32,610 | 117-4 piaiataicha ae iene 
Se ceneennneetianiannnenenenttttttinnnemntieaiaanann a et eet eee ape semen oar canes fe 
Total Pacific ..... | $29,059 | 1,399,867 | “2 419,309 30.1, 536,041 | 38.4 /127.8 

ascii * Pripllide ee ei eS Ree ae Bgl ! Ve 
Total Far West . Le 6.150 154 10 319,414 67.7 1,588,249 9.9 129.2 


i 2,051,545 


Total Eastern... .|2 408.217 | 39 816,3°9 | 24.2) 11,317,861 __ 23-4) 12 996.067 _ 32.1 113.0 
Total U.S ..-.... 30.1) 12,936,1:0 29.6 115.0 


sesie.sml 59,155,783 5.4 ‘| 14,857 GI2 
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TABLE a—F-G-H. 
NORTHWESTERN, SOUTHWFSTEKN AND Paciric STATES W/ TER. WORKS.—CosT AND 
Rb VENUE PER HEAD, TAP, MILE OF MAIN, ETC, 


|Population on 


Cost per Water Works. 


Revenue per 


























; en ‘ P. C. 
STATE. head head rev. 
on mile of on to 
water- main. tap. w'te mi'eof tap. per per cost. 
works. wks | main. lap. meter. 
TaBLEs8—F. Nokruwk TEAN GROUP. 

[own. | 25.40 | 17,150 403 2.31, 1,720 7.2 185 9.82 
Mipnesota.. | 37.00 15,900 356 3.58 1.460 9.6 275 9.18 
Kansas .... oo 32.10 | 13.200] 375 3.17) 1,824 11-7 23 | 9.87 
Nebrasia.-..-- 51.10 18,600 614 4.09 1,458 12.0 192 8.00 
Dakot» . -soee] 47.40) 12,.m0] 354 4.66 1,210 7.5 SI | 9.89 
W yoming «.-. «+-. 55.50 | 10,9*0 443 3.16 625 8.0 5.69 
Montana .-.... 60.20 32 250 253 8.10 1,630 4.7 . 13.28 
Av. No. W'n ..--- | 33.60 15,660 406 313 1,461 37.90 12.1 195 9.31 

! 

TABLE 8-G. SoUTHWESTERN Group. 
Missouri ..--.- -. 40-10 33.330 398 2.11 2.580 31.00 9.9 166 7 TA 
Arkausus ......-. 35.70 17,500 376 3.39 1,665 35.70 10.5 357 9.50 
i eae 32.30 | 11.550 301 4-14 1,480 38 .65 93 isd | 1: #2 
Colorado ........ 41.30 | 13,780 237 6.16 1,722 | 51.20 6.7 519 12.48 
New Mexico. - +++) 30.40) 11,400 383 2.89 1,110 36. 40 12.6 1710 9.49 
Av. So. W’'n ....--| 38.25 | 21,580 359 3.55 2,000 33.26 9.4 1v0 9.29 
sss Lene 
TABLE 8-H. Pacrric Group. 

Wasbington...... 55.00 8,68) 282 6.31 658 $2.25 5.1 281 11.45 
Ureg DO acer e cose 29.10 8 550 183 5.38] 1,578 33.99 6.5 6.2 18.42 
California ....... | 72.30 | 20,200 440 6.54] 1,830 40.00 6.1 45 9a 
BEE ccxccccete 67-70 | 35.000 427 5.35] 2.760 33.70 63 204 7.89 
Aevada 133.00 | 32,100 973 11.50} 2,780 84.20 7.3 1534 8 65 
U'an. 39.25 | 12,600 200 3.53] 1,130 18.00 51 8.49 
OO EE See 4,363 139 ° 1.000 31.60. dake 72 
Av. Pacitie teeeeeee 71.80 19,800 438 6.63) 1,838 40.70 6.1 54 "9.29 
Ay Far Western 45.45 | 19,150 401 4.23) 1.778 37 30 aR 115 9 40 
Av. Kastern ...... 26.45 17,500 184 2.40 BRS 16.60 6.5 143 9 06 
Be. ee Rica 29.15 17,896 207 2.65, 1,626 18.80 7.1 138% 9.11 


Eee SSRIs iasciaaiisieeiieenenaezeneneeeamneeeemene 
el 
TABLE 10 F GH 


NOLIHWIST#! N, 8S: UL UWISTERN ASD PACTFIC Ste Ti 8 WATLR WORKS—SOURCES OF 


























SUPPLY. 
[3ome wo:ks have a double source of supply, which increases the total for some 

Stites 
STATE. S’rface Sp'ngs Brook River Lake Creek! Welis Unk’n T’tal 
BOR ccese cecese 3 »® 14 2 29 4 55 
Minnesota......)... .--- 2 4 4 1 5 idle Sas 20 
Kansus. eicadaas 3 2 18 6 39 6 74 
Nevraska. ..-.-- © leu dvansd teudvdens 9 dans 2 oR 6 46 
Dakota ...---00-|-sereee 3 ~ 2 1 il i 26 
WyOmiMg .cocccjeccesee ee 2 1 eel 1 5 
PEAR ARMM s « v0 0s ccfoccncscccjoceseecs 1 DB jessecese 1 1 1 7 
Total No. W’n.. 7 11 1 62 6 14 113 19 233 
Per cent ...----. | $3.0 4.7 0.4 26.6 2.6 6.0 48.5 8.2 | 100.0 





* Dubuque draws water from an abandoned mining tunnel, classed os spring. 

































































Missouri . ..----| 2  Bicnhowe a OF lndccoaae 1  Biisecada 30 
Arkan-a@s, ..-..-)+--++--- SH Feencescet @]  jevcvccostecvccns DS lsctsces il 
TW BAG. casicvcoee 1 B ‘Lescccces 23 1 3 so | i 57 
Cvlorado,...-... 3 4 2 12 1 12 5 1 40 
New Mexico.... 1 @ fecd evee BD Feens cesstesve ‘ S&. Size , 9 
Total So. W'n..! 7 17 2 66 2 15 35 2 147 
Percent. .... - 4.8 11.5 1-4 | 44.8 1.4 19.9 23.8 1.4 100.0 
Washington...- ..-..-- OS ntvawnes 1 1 i Seer l ~ 
CRE, i tcn cas: loesescas b Teicsanas O itciiesie 1 2 1 1? 
Calif »rnia ..---- 3t 14* 5 | 22 3 il 26 1 85 
Arizona - ) eet eee . Dh cecces 1 1 4 
Nevaca Séeuanacten, é0 5* 1 @ ‘Tueee << a" Ee vein ase i ll 
BO cnbdesacceweles | abate 1 O. Bedesv'di OP Wavdetcbelas nck 4 
DE acduas - cecluaeeteee 1 1 Ree S Maihtnnast eaen eaa 4 
Total Pacific... 4 27 8 38 4 19 2» ‘ 133 
Perc cent .-.----- | 3.0 20.3 6.0 28.6 3.0 14.3 21.8 3.0 | 100.0 
Total FarWest.| 18 | 55 | 11 166 12 19 177 25 513 
EKastern.. 84 208 92 259 188 87 244 at 1,530 

' 22 32.4 2.3 9.6 34.5 4-9 100.0 


Per cent. West 3.5 10.7 
"= East.. 


7.4 8 | 8.2 22.1 13-2 | . 77% 21.6 2.4 | 100.0 





* Two of these works in California, and 1in Nevada, classed under springs, 
draw water f:om abandoned mining tunneis. 


*t Two of these supplied {rom canals. 
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ibs * 
OwNERSHIP OF FaR WesTERN WATER WOKKS, WITH POPULATION £UPPLIED BY 
PUBLIC WORKS, ETC 
: Table 13-F. Iowa. | Miun.! Kan. | Neb. Dak. Wyo. Mont. Total 
NORTHWESTEBN. N. W. 
Y City ortown .......... de 29 32 ol 6) s4 ae 
I,cal company 19 | 8 34 7 5 3 5 81 
41 Outside comp: iny . 3 11 
; Individuals -..-...... 1 6 
EL acGCa Mednect Vebdwaddbcnnss bbc ke bEac hk is A ieawan 
By Total Number. .... 996 
Population supplied ee a 
by publie works . 69,651 115,967 35,488 33,163 11.685 4,907 1,160 271,961 
P. C. of pop’n supp’d SOM © Reece ee 
: by city works....... 26.5 78.5 27.3| 36.9 56.5 11.5 40.5 
Pop’n on private wks 192,745 | 31,899 | 94,428 56.687 12,038 3,788 8,487 400,072 
Pop’n per private w’k. 38,549 3,544 2,190 5,153 1,720 1,263 1,697 4,080 
P. C, of census city 
pon’n supplied by | | | 
public works....... | 34.5 89.6 42.4 GBD foes cr cvehinossscclcccccts . 58.1 
i | 
Table 13-G | | Tota re 
. able 13-G, 5 , r ota N. W., 
+ SoUTHWESTERN. fo. | Ark. | Tex. | Col. | N. M. Bow. | 8. W.. 
’ Pae. 
City Or TOWN. «+++ ++++ eeeeee 3 1 20 22 1 47 194 
Local company -------++--- 24 9 a 18 6 84 258 
Outside COMPANY. «- +--+. 2+ cece eceeleweeeeee BD | fecsccve beovesvse 1 12 
TMGividuale .....cccccce: cocjecesveceisccevess BS ivisesiacd ovciwes 3 25 
EE ce tascahdvoutesiscis bers Jossevesclesee ; Sere. 1 1 
Total Number. 27 10 51 41 7 136 490 
Poyrulation ¢ supplied by 
public works.. 352,927 1,233 50,613 30,798 1,272 437,023 778,164 
P. C. of pop’n supplied | | 
by city works ..-..-..---- 66.0 3.9| 30.4 33.7 | 6.3 51.8 37.9 
Pop'n on private works...| 181,969 30,191 115,794 59,210) 19,284 | 406.448 1,273,381 
Pop'n per private work. . 7,580 3,355 3,730 3,120 3,214 4,564 4,289 
P C. of census city pon’n | } 
supplied by public w’ks 69.7 9.4 43.9 2 i 19.2 62.4 48.9 
i | 
Table 13-H. |,Wash. | Ore. | Cal. | Ariz. | Nev. Utah. | Idaho. Total 
PaciFic. Pacific. 
City or town..--. +--+ Lb  feccccces BD Jaescunes 19 
Local company 2 9 1 4 93 
Outside COMPANY +--+ [veecccenl tee eeee sete we seweenweleneeneee weenanes seeneees eeeeee 
Individuals ....-- ----|-++- 1 Dl osccccccleccccees 16 
Unknown ..---- SORT SOLOS oePesal ese cese SS SSsacelossccescsleedecss 16eseusceleues oo. leseesocs 
Total Number. 4 il 4 4 128 
Population supplied 
by public works. .-. 350 20,631 31,136 CBS fo ccccces SRS leksicvee 69.180 
: P. C. of pop’n supp'd a | 
; by city works ....- 6.3 53.2 78 18. 7 ore cose | 8B.B |...2000 12-9 
Pop'n n private wks) 10,055 14,133 402.472) 7 980 30,689 1.549 |....... | 466, 861 
Pop'n per private w’k- 1,674 1, 413 3 5,435 2,650 2,790 1,642 |.... «.. 4,289 
P. ©. of census city e 
pop'’n supplied by 
public woiks.......).. 11.7 99 BAS Axci casey 45.7 |. cccccee 16.5 
' 
TABLE 14—F-G-H. 
Far WESTE2N WATER-WORKS REPORTING OVER 100 METERS IN USE. 
NoRTHWEsT GROUP. Sou 1HWEST GROUP. Pacr¥Fic GRovuP. 
Des Moines, Ia.,.......-1,000 ]St. Louis, Mo........ 2,143 Wash., 3 works....... 37 
OE GRID oo<ccvsccceses 421 |Kansas Lity, Mo . 950 Oregon.3 works...... 54 
——]} 15 others ............ 147 SavFranciseo, Cal ... 8,500 
(31 without meters) 1,421 —— Los Angeles, Cal..--. 150 
Minneapolis, Minn..-... 228} (10 without meters) 3,240 Oakland, Cal......... 150 
St. Paul, 249 |Ark., 6 emall works.. 88 San Diego. Cal...... 245 
j FT GEER ccocécccee scenes 101 Alameda, Cal......... 550 
: — 17 Others...-.eee sees 189 
(11 without meters) 578 El Paso, Tex.. 400 woiintee 
Leavenworth, Kan.....-. 310 |Gainesville, Tex..... 103 (58 without meters) 9,784 
24 others.....-----.-ees 203] 15 others.....-...... 403 | Ariz,, 2 works --. ...- 58 
-_—— . ——— | Nev., 1 Work ..0.-.0es. 20 
(47 without meters) 513] (34 without meters) 911 
Omaha, Neb...... ....-. 400 | Trinidad, Col . 125 SuMMARY. Wks. _Met. 
SE Ns sas vcunctesdnan 68] 8 cthers .....-.....-. 49 arcimenoovetion _ 
E — : pomae Over 100 met teees 5 9595 
, (37 without meters) 468] (32 without meters) 174 Under 100 met... 20 350 
Paws, Dak ~ 2205 200005 160] N. Mex., 3miles.--. 12 No meters..-----103 is 
SB QURONB se 000.5 6inse deecct 307 ee —_—— 
; ——— |SuMMaRY. Wks. Met. | 128 = 9945 
(20 without meters) 467 — 
Over 100 met - 5 3721 | 
SUMMARY. , Wks. Met. /Under 100 met... 46 704 | 
No meters....... 86 vee | 
Over SOD GR ncccescs 6 2347 -_— —— | 
Under 100 m. 62 1100 136 ©4425 | 
No meters.--. ---- 158 . 
226 3447 : & Sani 
WORKS HAVING OVER ONE-SIXTH OF THEIR TAPS METERED. 
Towns p. ec. Towns. Dp. @. Towns, am * 
metered | metered. | metered. 
Des Moines, Ia....... 40.0) Maryville, Mo ........ 22.5 Calvert, Tox. ... +0. 25.0 
Moorhead, Minn..... 21.7 | Hot Springs, Ark .... 20.0 San Francisco, Cal... 32.7 
Ked Wing, = - 22.1) Newport, Ark...-.... 28.3 Menlo Park Cal. eecees 25.2 
Leavenworth, Kan. 27.4 El Paso, Tex ..--..-- 50.0 San Diego Cal. . 17.5 
Owego, Kan..... ...- 60.0 Gainesville Tex . 25.8 Alameda, WME iiecckss 55.0 
Fargo, Dak..-..- 38.7 | Leadville, Col ....---. 278 Prescott, Ariz......... 17.6 
Pierre, Dak.... 22.5 
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TABLE 13 F-G-fil. ' ' 


TABLE 7—F-G-H, 
NORTHWESTERN, SOUTHWESTERN AND PaciFIC STATES.—CLASSIFICATION oF wt ER. 
WORKS BY SIZE OF TOWN IN 1880. 

















’ ' 
STATES. 1,000 or 1,000 to | 3,000 to | | 5,000 to ais to) 20,0000r = Tota) 
under. | "3,000, | ‘5,000. | 10,000, | 20.000. | over. N. 
eee 10 
Minnesota........ 4 
Kansas ..........- 29 
Nebraska......... 25 
Dakota ........... 19 
Wyoming 2 
Montana ..- 5 








Total N. W....-..- 94 


Missouri ......... 1 
Arkansas....---.. 2 
WORE: 5: onde x vens 18 
Colorado -....---- 25 
New Mexico ..... 1 








Total 8. W...----| 47 




















































Washington...... 4 
Oregon ..... ...- 9 
California ..-...... 27 
Arizonia......... 2 
Nevada. .... -..-- 6 
MEE oe'nutsan cused cbiauenanees 
BEANO. «000 scccrses 4 
Total Pac...-..... 52 
Tot'l Far West’n 193 
Total Fastern...-. 143 
Total U.8-...... | 336 
; 
TABLE 9-F-G-H. 
NORTHWESTERN, SOUTHWESTERN AND PACIFIC STATES WATER-WORK*.—KIND oF 
WORES. 
Le eA [ae ae es 
Pumping to | j P. C. 
STATE | Gray- in |Unkno’ m Total. gravity 
ity. | Reser- tand-; | works 
wan | Tank. | ‘pipe. |Direct. 
Sims 6s-vo0ws) ~ 9 13 16 5 | 8 thd 53 3.8 
Minnesota... .! 3 5 2 4 Wal sadeds 22 13.6 
Kansas. . 1 wh tees 13 18 30 @  bicscuictve 70 ae 
Nebraska. oseel cdpesee 9 7 19 6 1 42 SESWBE oe 
Dakota.....---, 10 4 5 2 | 4 | as ee. 38.4 
Wyoming. ---| DS iceatten 2 Seekackes | © ligbbeseeek 4 50.0 
Montana, ----| 1 2 | 4 bseSas Bo Toiss senpee q 14.3 
Total No. W’n| 18 46 | 50 oj; a) 8 224 8.0 
} 
at remeery acest Ee 
Missouri...... 9 4 9 | Od copaenan 28 nae 
Arkansas. 3 3 2.7 QD foceressees 12 8.3 
Texas.. io 13 29 Bf .cseeveeee 55 cs 
Colorado. 4 | 5 | a4 74 1 42 57.1 
New Mexico.. 4 B | e-eeeeee betsdwevelecsoscesleaceseses 7 57-1 
Total So. W’n 29 | 27 25 41 21 1 144 20.1 
Washineton.. 3 | 2 9 33.3 
Oregon. .----- | 5 | 2 18 . 33.3 
California oes 5 
Arizona.. 
Nevada. . P 
Utah.. 
Idaho. .... 








Total Pacific . 








{ | { | | | 
Total Far W’n| = 122 105 | % | 106 | 7)} 6 | Gil 23.8 
Total Eastern) ~ 838 mT | 9 | ie | m7 |) (19 | aaa 30-1 
Total U. 8.. 460 | 352 | 14 | 267 | 294 | 25 | 1.682 6.2 
| 





TABLE 16—F-G-H. 
Far WeSTERN WATER-WORKS,—PUMPING CAPACITY IN MILLIONS OF GALLONS PER 



























































DAY. 

pie he eet asa tl aia cdl daneis ale easiest iniaiin ssid deci iat ie 
| Northwestern Group. Bquthwestern Group. |Pa'f’:| 7 

Makes cf Pumps| | .].. fT = elas) | =e 
arrange d alpha. g = 213°] 8. A ae — = = Be 
ically. — | @ | ‘oO CA 2 Hi calcai sz - 
1Si|Slilai2 (6 zi/4 |9 eal & 

i Pisa | | | ——— 

Blake,..<0s0 sores. | 9.6 | 7.3/ 5.8) 7.8/ 30.5] 9.8 | 14.1 | 2.0] 5] 30] 59.4 
Buffalo .......++++ | esaesloueewe | 7.6 30 | 10.6 ]...-- BB | ccc cchsones, Jereve 16.1 
Cameron «--.+-++. | 0.1 Jeseee [eee ee cise aehis ME Becccobieabees 1.0] 1.0] 1.0 2.1 
SIGS 00805 <itieee 1) 2.2) $3.0 | 21-1 | 10.0 | 36.3112.0}. 4.3 0.8 | 17.1.]..---- 53.4 
DOU eh isiset causa, h wenenuVucan-efecow etd (vedo Reudewsinase isdvubdasaedesvesck due 8.4 

Gordon & Mex-| oS 
Well. ... 112.6 [eoe---) 5.0) 2.5 a 8S See 3.8! 2.0 BiB f..cse- 25.9 
Holly-Gaskill .... | 26.8 | 1.0 23.3 | 27.5 { 78.6 | 32.3 | 18.5 | 9-8 | 60-1 | 12.8 | 151-5 
pS a ct eave | avowed goecyfeceeustecee vase wubcwanae eoceee] 16.0] 8-7 8.7 
Krowles....-.---. | 15-1) 3-5 | 0.8) 28.8 | 96.2) 1.5 | 10.3) 4.2 | 13.2) 6.3) 57.5 
Smith & Vaile....| 0.3 |.--- | 5-5] 1.8] 76] 8.4] 9.8/...... 2.0 ee] 20.8 
Walker. oo... 000. cines sin bindu athena acl civ ces fhGWE ME MMM Ceuticisetecsaldiiaeas eet ss 2.0 
Worthington saeee 13.3 | 17.2 | 15.5 9.3 | 55-3 “oe 18 2.8 | 82.9 | 32.3 | 170-5 
Miscellaneous.... | 13.0 | 80.8] 7.0 | 82.7 133.6 [121.56 | 7.2) 8.1 [136.8 | 21.8 | 292-! 
93.0 110.8 | 91. 6 113-4 408.8 220.8 115.3 | 90.2 366.3 | 93.3 | 858.4 
} 
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Table 8 shows the cost per head supplied on 
water-works to be very high in the far West,a 
fact in part due, undoubtedly, to more rapid 
growth of population since the census, but 
only in part: for there is no doubt that the 
western investments are proportionately . 
creater than in the East. The cost per mile of 
main is more trustworthy and likewise more 
uni’orm. In the Northwest it averages $15,- 
660, in the Southwest $21,580 (largely because 
of the enormous cost of the St. Louis water- 
works, $13,000,000 or $41,220 per mile of main 
this one work aggregating 40.3 per cent. of the 
total Southwest investment), in the Pacific 
croup $19,800, and in the whole far West $19,- 
150, against $17,500 in the eastern United 
States. 

‘ne cost per tap also ranges high in the far 
West, being $406 in the Northwest, $359 in the 
Southwest, and $438 in the Pacific group, 
averaging $401, against $184 in the rest of the 
United States. The revenue per tap varies but 
little from the average of $37.30 in either group 
(being $40.70 on the Pacific coast), but is very 
high in comparison with the eastern United 
States, which averages only $16.60. The re- 
venue per mile of main, however, is singularly 
uniform throughout the country, being $1,778 
in the three far Western groups, against $1,583 
in the rest of the country, indicating that the 
higher revenue per tapis a necessity because 
of fewer taps per mile of main. 

The per cent. of revenue (gross) to cost is 
very remarkably uniform in the three far West 
groups av 9.30 per cent. against 9.66 per cent. 
in the rest of the United States. Considering 
the great difference in abundance and cost of 
capital for such uses, the far West shows great 
enterprise in building works for so small 
return. 

Table 9, showing the kind of works, needs 
nospecial comment, unless to draw attention 
to the large proportion of gravity works on 
the Pacific coast (larger even than in New 
England, and much larger than in the Middle 
States) and to the small number of direct 
pumping works as compared with those pump- 
ing to stand-pipes and tanks. It is natural 
that there should be a large proportion of 
works pumping to reservoir; because the 
topography favors reservoirs, but the disfavor 
shown to direct pumping is notable, as will 
more fully appear in our summary of the 
works of the whole United States. 

‘lable 10, of sources of supply, shows a great 
excess of wells in the Northwestern group, 
and a very heavy proportion of wells in the 
Southwestern and Pacific group,—as large as 
in the South and mucb larger than in the 
Northeasterly group. Lake and brook sup- 
plies are extremely few throughout the far 
West, for a very good reason. Lakes and 
brooks are rare in the far West, even in 
mountainous and northerly regions. In the 
Southwest 69 per cent. of the works are sup- 
plied from rivers and wells, and 75.1 per cent. 
of the Northwestern works are so supplied. 

The usual Tables 11 and 12, showing working 
and fire pressures, are omitted from this 
series, the number of works in each State 
being so few that it did not appear necessary 
to summarize each separately. The aggregate 
for each of the three groups will be shown in 
Tables 11-8 and 12-8, giving summaries for the 
whole United States. 

Table 14 shows in detail the practice of the 
several States as respects meters. As a whole, 
considering the newness of the works, meters 
are in quite general use in thefar West. San 
Francisco is the second city in the country as 
respects use of meters. 

The usual table of hydrant rental (fable 15) 
is omitted, it not appearing necessary to sum- 
marize the States and Territories of the far 

West separately. ‘I'he aggregates for each of 
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the three groups are shownin Table 15-5, to 
follow,in the summary for the whole United 
States. 

Table 16 shows the total of pumping capa- 
city,in part by States andin part (when the 
States or Territories had but few works in 
each) by groups of States. The contrasts, as 
in former groups, are in some cases notable 
and curious; as for instance, that there should 
be nearly three times as many Holly pumps 
as Worthington in Nebraska, Dakota, and 
Wyoming, while there are over twice as many 
Worthingtons as Hollys in Arkansas and 
Texas. The reasons for these differences, 
however, and the moral to be drawn from 
them, we leave every one interested to study 
out for himself. As in other groups, the 
total of ‘‘ Miscellaneous”’ is very large, con- 
sisting chiefly of a comparatively small 
number of very heavy special pumps at the 
larger works. 


The New Territory of Oklahoma, 

In view of the attention which the settlement of 
this Territory is now attracting, and the important 
and speedy results which are likely to flow there- 
from, the following abstract of the main facts of the 
situation will probably be of interest. 

The Oklahoma region, which is opened on’Monday 
next (April 22) to settlement, consists of 1,887,100 
acres (11,694 homesteads of 160 acres each, or 82 town 
ships of 36 sq. miles) near the very center of Indian 
Territory, and separated by a belt of nearly 60 miles 
(the “Cherokee Outlet’ strip) from Kansas. The 
entire area of Indian Territory is 64,092 sq. miles 
to which might be added 5,738 sq. miles in 
“No Man’s Land,’ which, however, is not a part 
of Indian Territory and is already occupied by about 
9,000 whites, who are wholly without legal organiza- 
tion asa part of the body politic. The area now 
opened to settlement, consequently, consists of only 
4.6 per cent. of the total area of Indian Territory. 

The “Cherokee Outlet” strip, which will undoubt- 
edly be opened to settlement soon—as Commission- 
ers to that end have been authorized by Congress, 
appointed, and are now on the ground negotiating 
for its purchase from the Cherokees, so far as they 
have any right to it—is a much larger tract in the 
extreme northwest of the Territory, about 10 town- 
ships (60 miles) wide, north and south, and 26 town- 
ships long, and contains 6,022,000 acres or 9,409 sq. 
miles, sufficient to give 37,637 homesteads of 160 
acres, or in both tracts 49,482 homesteads. Assu- 
ming an average family of 5 on each homestead 
(which gives a population of 20 persq. mile, the averg 
age of the whole United States being now about 22}<) 
this gives room for a population of 247,160, to which 
is to be added theestimated 9,000 whoare already in 

‘‘No Man’s Land.’”’ The claim therefore seems in 
every way reasonable that in a time, certainly not 
exceeding two years, there will be a new and full- 
fledged State of Oklahoma knocking for admission 
and fully entitled to it, with a population of at 
least 150,000 and an area of 12,358 miles, taken from 
Indian Territory (1914 per cent. of it) and 5,738 
miles of *‘No Man’s Land,” or 18,096 sq. miles in all, 
which is about half the area of Ohio (40,760 sq. miles) 
and more than twice that of Massachusetts (8,040 sq. 
miles.) This of course is apart from any further 
purchases which may be made from the Indians, to 
increase the available territory. 

This still leaves over 4-5 of the Territory, or 206,936 
homesteads of 160 acres each, in the possession of 
the Indians. At 5 per homestead, or 20 per sq.mile, 
there is room on this remaining land for a popula- 
tion of 1,034,680. Were it populated as densely as 
Arkansas and Mississippi were at the last census 
(24.5 per sq. mile), there would be room for 1,267,000 ; 
or if as densely as Tennessee and Kentucky (nearly 
40 per sq. mile), there would be room for over 2,000,- 
000. The actual number of Indians occupying this 
area has never been exactly determined. The 
census of 1880 is silent about it, but in 1879 the 
official estimates were 78,142,and the number isproba- 
bly little if any greater now. This number belonged to 
some 30 different tribes and cultivated after a tashion 
263,000 acres or about 411 sq. miles of land, being 
0.64.0f 1 per cent. of the total area of the Territory, 
and 0.79 of 1 percent. of the total area which will 
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remain after both Oklahoma and the “Cherokee 
Outlet” strip have been opened for settlement. 

Were every man, woman and child among the In- 
dians given 160 acres each, it would take only 3044 
per cent. of its area. and still leave 695¢ per cent. 
which might be given up to settlement, or about 
three times as much as it is now proposed to open 
up. Were each Indian family (assuming them to 
average 5 each) given 160 acres of land, and the re- 
mainder sold and the price invested for their benefit, 
only 6 per cent. of the total area of Indian Terri 
tory would be required to so provide for the Indians 
in it, leaving some 2,500 acres per Indian family to 
be sold for their benefit. 

Would not such a disposal of these lands benefit 
the Indians more than to hold for so-called hunt 
ing purposes a vast area which they do not use? 
Do equity and justice to the Indians require that 
they should play dog in the manger indefinitely 
With so vast an area, keeping 2,000,000 from homes 
for which they are willing to_pay a fair price to 
enable 80,000 Indians perpetuate the hollow 
mockery of asavage hunting life’ It appears to us 
clearly not; but in any case it is becoming every day 
more certain that the pressure to open these lands 
to settlement will practically irresistible, 
whether it ought in equity to be yielded to or not. 
It appears to us clear, also, that a true regard 
for the welfare of the Indians alone would lead to 
putting a speedy and summary stop to the farce of 
a tribal organization; would give each Indian his 
land in severalty, would make it 


to 


be 


inalienable fora 
long term of years or one or two generations, would 
invest the price of land sold as a permanent fund for 
their benefit; would provide machinery for the 
ultimate admission of Indians to the full rights and 
duties of citizens, and would then leave the Indians, 
aftera suitable period of pupilage, to either conform 
to the habits and customs of civilization or gradu 
ally die out, as their aptitudes and inclinations 
tend. This would be in the end the best and fairest 
for the Indians themselves, and likewise so much 
better for the whites that it is quite certain to be 
the actual course of events. 

It is alleged that much of the land now opened 
to settlement is not really very good, but there can 
be no doubt that as a whole the land is the best 
remaining for original settlement in the United 
States. 

That the development of Indian Territory by the 
Indians is not advancing very rapidly is indicated by 


the areas under cultivation. The acres cultivated 


were in 
1879 18%) 1881 18R2 1883 1X4 
263,000 = 314,308 346,000 370,000 400,000 320,000 


We have not at hand any later statistics relating 
to Indian Territory only, but there has been no great 
change since this date. In 1888 there were estimated 
to be 243,290 Indians in the entire United States, 
apart from Alaska, of which 58,500 wore citizen’s 
dress and 25,255 could speak English well enough 
for ordinary conversation. In 1884 there were esti- 
mated to be in Indian Territory only 64,000 who 
wore citizen’s dress, and 45,000 who spoke English 
as stated. In 1880 the total number of Indians was 
estimated at 303,248, with 103,969 more in British 
America. 


The 64,000, more or less, civilized Indians in Indian 
Territory are divided up among five different tribes, 
each of which has a ‘constitution,’ modelled on 
that of the United States, legislative, executive, and 
judicial bodies, treaties with the United States, ete., 
ete. To them therefore it can be no hardsbip to 
change their status to that of citizens of the United 
States, instead of remaining a nation within ana 
tion. It is not generally known that the way in 
which the title to Oklahoma became vested in the 
United States, was by forfeiture resulting from the 
“late unpleasantness,” in which the Indians es- 
poused the cause of the seceders. 


PUBLICATIONS RECEIVED. 


—Graphies; orthe Art of Calculation by Drawing Lines, 
—Applied especially to Mechanica) Engineering. With 
an atlas of diagrams. Ry Ronsert H. Smirn, Professor 
of Engineering, Mason Coliege, Birmingham, etc., ete. 
Part I. Price $5.00. Longmans, Green & Co., Publishers, 
London and New York, 1889, 

This work, which will be more fully reviewed hereafter, 
is intended to enable readers having a knowledge of 
elementary mechanics toapply that knowledge to every- 
day problems without the aid of complicated alge- 
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braic, trigonometrical formule or of calculus. It deals 
with the graphic method, and introduces Graph-Arith- 
metic and treats algebra and trigonometry ina similar 
manner, The bulk of the work is devoted to the applica- 
tion of graphics to the statics of engineering structures. 


—Department of Public Safety, Pittsburg, Pa. Code of 
Laws, Ordinances and Kegulations governing the Build- 
ing Inspectors, Inspector of Piumbing, Gas-Fitting and 
House-Drainageand Board on Wooden Buildings, 1889. 

The chief merit of this publication, and it is an impor- 
tant one, is its handy form, all of these laws, etc., being 
condensed into a thin volume of 72 pages 3} x 54 ins, size. 
it is a good example for other cities to toliow. 


PERSONAL. 


Mr. D. W. FLANNIGAN has been appointed Street 
Commissioner at Waverly, Minn. 

Mr. WILLIAM CALLERY, President of the Pittsburg 
& Western Ky. Co., died at Pittsburg, Pa., April 5. 

Mr. EpmMUnpD B. WEsTON, Assistant City Engineer 
of Providence, R. I,, has been elected an Associate Mem- 
ber of the Institution of Civil Engineers, of London. 

Mr. A. J. MCDOWELL, of Boston, auditor of the 
Mexican Central Railway Co., died at Albuquerque, N. 
M , recently. 

Mr. L. F. Bassett, for 11 years City Engineer and 
Surveyor of Sacramento, Cal., having relinquished 
that position, has started in business for himself. 


Mr. C. A. CARPENTER, of Rochester, N. Y., has 
been appointed Superintendent of construction of the 
Lincoln Park & Charlotte Ry. 


Mr. Frep. J. H. Rickon has been elected City En- 
wineer of Little Rock, Ark. He has held this position 
before, 

Mr. E. C. WINSTANLEY has been appointed Gen. 


eral Manager of the Zanesville & Ohio River Ry. The 
othce of Traffic Manager on that iine has been abolished. 


Mr. J. R. ALLEN has been appointed Superin- 
tendent of the Seattle, Lake Shore & Eastern Railway, 
with office at Spokane Falls, Wash. Ty. 

Mr. S. T. McNAtr has been elected Auditor and 
Treasurer of the Interstate Commerce Railway Associa- 
tion. Mr. McNair is Chief Clerk in the office of the 
Comptroller of the New York, Lake Erie & Western. 


Mr. Henry Custer, formerly of Washington, 
D. C., and known as a civil engineer in connection with 
the government surveys, died recently at his home in 
Kheineck, Switzerland. 

Hon. JAMES P. MAXWELL, of Boulder, Col., has 
been appointed State Engineer of Colorado, yice J. Sirk 
GREENE. whose term has expired. Capt. JOHN 8. ‘T1T- 
coms is the Deputy State Engineer, that office having 
been created by the Legislature recently adjourned. 


Mr. Gro. V. Morrorp, formerly a_ prominent 
railway man, died recently at Kankakee, Ill. His brother, 
Joun B. Morrorp, 1 Division Superintendent of the 
Canadian division of the Michigan Central. 


Mr. J. B. Porter, the newly appointed Engineer 
of Maintenance of Way ‘on the Cincinnati, Hamilton & 
Dayton, has made an inspection trip over the roac. Mr. 
H. Prerce, whom he succeeded, has gone to the Chesa- 
peake & Ohio road. 

Mr. H. A. FISHER has resigned the position of 
Treasurer of the St. Louis, Alton & Springfield road in 
order to devote all bis time to his duties as General 
Manager. Mr. L. C. HAYNES, of St. Louis, has succeeded 
him as Treasurer. Mr. HAYNES is also the Secretary of 
the company, and his headquarters will be at Springfield, 
instead of St. Louis. 

Gey. Jas. S. NEGLEY has returned from a trip to 
London, Eng., on business connected with the Mexican 
Pacific Coast R. R. This road is intended to run from 
San Diego, Cal.,to Moglattan, from there to Guadalajara, 
connecting with the Mexican Central to City of Mexico. 
This road bas valuable concessions from the Mexican 
Government, It is now said to have fair prospects, 


Mr. J. D. Finn, Supefintendent of the Yellow- 
stone division of the Northern Pacific, has been ap- 
pointed Superintendent of the Montana division in place 
of Mr, W. McC. Warr, resigned; headquarters, Living- 
ston, Mont. Mr, F. H. Marsn, Chief Train Dispatcher 
of the Yellowstone division, has been appointed Superin- 
tendent of that division, succeeding Mr. Finn; head- 
quarters, Glendive, Mont. 


Mr. Joun B. KERR, having resigned as Acting 
General Manager of the New York, Ontario & Western 
Railway Co., will resume his duties as general counsel of 
the company, and Mr. JonN BurRtTON will be General 
Manager. Mr. R. D. Rickarp has been elected Secre- 
tary and Treasurer in place of Mr. BuRTON. Mr. CHARLES 
A, DRAPER bas been appointed Purchasing Agent and 
Paymaster in place of Mr. RicKaRD. 


Mr, CHARLES A, TROWBRIDGE, a pioneer among 
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mining and railroad engineers, died at his residence in 
New York City, on April 13, aged 72 years. Mr. Trow- 
BRIDGE became interested at an early date in the copper 
nines of Michigan, and was one of the men who pro- 
»0sed and pushed to completion the Sault Ste. Marie 
anal, He is said to have been a member of the first 
party of civil engineers that crossed the plains in pros- 
pecting for a transcontinental railway. He was a 
brother of Prof, Wm. A. TROWBRIDGE, of Columbia 
College. 

GEN. CHARLES KINNAIRD GRAHAM died at Lake- 
wood, N. J., Aprii 15. He was born in New York in 1824, 
and in 1841 became a midshipman in the U. 8. Navy, serv- 
ing in the Gulf during the Mexican war. after which he 
resigned from the service. Returning to his native city, 
he devoted himself to the study of civil engineering, In 
1857 he was appointed constructing engineer of the 
Brooklyn Navy Yard, the dry docks and landings being 
built under his supervision, In 1861, when the civil war 
broke out, he joined the Union Army. He was Chief En- 
gineer of the Dock Department from 1873 till 1875, and 
Surveyor of the Port of New York from 1878 to 1883, 


SOCIETY PROCEEDINGS. 

American Society of Civil Engineers.—At the reg- 
ular meeting on April 17, it was announced that the time 
of the Convention had been changed from the end of 
May to the middle of June. 

A paper on “The Mississippi as a Silt-Bearing River,’ 
by WILLIAM STARLING, M, Am. Soc. C. E., Chief Engi- 
neer of the Mississippi Levee Commission, was read by 
the Secretary. Referring to the different methods pro- 
posed for the improvement of the river, it was stated 
that reservoirs would have to be on too large a scale to 
be practicable, besides being enormously expensive, 
while the proposed new mouth, 100 miles or so from the 
present mouth, would bave no effect 100 or 200 miles above 
it. The levees are about 3 ft. above the highest known 
water level, but new ones are built with the top about 
5 ft. above the high water of 1888; they are generally 8 tt. 
wide on top, with slopes of 1:3 0n each side, except in 
special cases. Capt. EAps’ theory was that the water 
could only carry a certai1 amount of silt and that when 
charged with that amount it would not cause further 
damage to the banks ; he theretore favored contraction 
works above the shoals soas to cause the water to gorge 
itself withsilt. Major PowELL, on the other hand,thought 
the damage done was in proportion to the amount of 
silt carried, and favored reservoir systems. In point of 
fact, however, while there is an average amount of silt 
which the water carries in suspension, it will carry a 
greater amount at, times, as when banks cave in, and will 
gradually deposit it along the river, The jetties at the 
mouth of the river are very successful. It has been said 
that the river is subject to no laws, but Mr. STARLING 
thought that it was governed by laws the same as other 
rivers. 

Mr. COLLINGWOOD referred to the wanderings of the Che- 
mung riverin New YorkState. Mr. WoopbsurRy referred 
tosome jetties in the upper Potomac, which were built by 
GEORGE WASHINGTON about 1760, and which are still in 
good condition; they are walls of heavy stone, reaching 
only up to low-water mark so as not to interfere with 
ice, logs, etc., during the winter floods, 

Mr, STRIEDINGER described a system of longitudinal 
training-walls for river improvement, invented by Mr. 
Wotr, and tried on the river Iser in Bavaria. A row of 
piles is driven and a floating mattress secured to them, 
the mattress being in the inshore side of the piles; this 
checks the current in the bend of the river and silt is 
deposited; when this takes place, the mattresses are 
gradually loaded with stone near the row of piles, so 
that they assume an inclined position and eventually be- 
come the covering of the foreshore. Mr. WORTHEN 
thought such a large river as the Mississippi required a 
treatment of its own, and that: large aad continuous ap- 
propriations should be made for the carrying out of the 
improvement works. 

Mr. HERMAN SCHUSSLER, the engineer of the San Mateo 
dam of the San Francisco water supply, described the 
construction of this work. The dam is of concrete blocks 
made in place and interlocking. The work has been de- 
scribed in ENGINEERING NEws, March 2, 1889. 


Engineers’ Club of Cincinnati.—A regular meeting 
was held March 28, with 21 members present. Mersrs. 
A. I. Torten, WM. ARcHER, E, W. WULFEKOETTER and 
Joun G. D. Mack were elected members. 

In the absence of any regular paper, Mr. R. L. Reap 
gave an interesting description of the new freight 
depot and storage warehouse recently constructed 
under his sapervision by the C.1.S8t.L.& C.Ry.Co.,at Cin- 
cinnati, toreplace the old and inadequate sheds which 
have served for many vears. The new buildings are 
quite attractive and commodious, affording a large 
amount of storage room for flour and other goods and 
convenient and well adapted accommodations for the 
handliog of the large freight business done by the road, 

Mr. ANDERSON described a bridge which had been de- 
signed to carry a sewer drain acrossa ravine at the new 
military post being established at Newport, Ky. The 
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bridge, which is a masonry arch of 60 ft. span and 
having a rise of 6 ft., presents some original features 
of construction which were discussed by those present. 


The Denver Society of Civil Engineers of Denver, 
Col., has become the Denver Society of Engineers and 
Architects and now numbers some 60 members. 


American Water-Works Association.—The conyep- 
tion at Louisville, Ky., opened April 16. The opening 
session was devoted to the regular order of business. At 
the afternoon session three papers were read: ‘Water. 
Works Records,” by J. M. DIvEN; “Flushing Street 
Mains,” by H. W. AYRES, and “Increased Revenue from 
Private Sources,” by C. N, PRrippy. A great deal of in. 
terest was manifested by local men. 


New England Railroad Club.—At the meeting ou 
April 10, a paper was read by ANGUS SINCLAIR on Co y)- 
pound Locomotives. The paper with the discussion 
will be found in another column. The subjects for 
discussion at the n xt meeting will be “The Rules of 
Interchange of Freight Cars,” and “The Desirability of 
Increa-ing the Size of Car Axles.” 


The Western Railway Ciub.—At the meeting on 
April 16, the subjects for discussion were: “‘Ax'es for 
60,000 lbs. Cars” (continued discussion and “ Inter- 


change Rules.” 
Water D. CRosMAN, Secretary. 


Master Car Builders’ Association.—Mr. M.N.Forniy 
has tendered his resignation of the office of Secretary, 
which he has held almost from the beginning otf the 
organization of the association, in the following letter 
datei New Lork, March 14, 1889: 


To the Members of the Executive Committee of the Maste: 
Car Builders’ Association. 


GENTLEMEN: As other interests demand all of my time 
and attention, I have decided that [ will not accept a 
reappointment as Secretary cf the Master ca Builder.’ 
Assoviacion, shouid 11 be tendered to me after the next 
Aunual Convention. As the busiuess of iast year has 
all been complet:d, and little or noue of that tor the 
current year has yet been begun, it seems to be de- 
sirable if a new incumbent of the office is appointed, 
that he should assume its duties before, rather than 
after, the Convention, so that he will become familiar 
with the business which will be transacted during the 
meeting, which must be embedied in the annual report 
for the current year. 

For these reasons I hereby request the Executive 
Committee to relieve me of the office and duties of Sec- 
retary of the Association at as early adate as it may 
be possible te agree upun my successor. 7 

_in relinquishing my official relations to the Associa- 
tion [feel sure that rt will bea pleasure to me hereafter 
to remember the acquaintances anu friendships which 
have been made during the time that I have occupied 
the position of Secretary and to reeall the period and 
the experience of my term of office. Trusting that ibe 
pleasant personal relations of the past will be con- 
tinued and that the prosperity aud usefulness of the 
Association may increase in the future, as it has ir the 
years that are leit bebind us, 1 am, 

Yours very respectfully 
M. N, Forney. 

The resignation has this time been accepted by tne 
Executive Committee, no doubt with much regret. Mr. 
ForNEY has several times before tendered his resigna- 
tion, vut never before in so peremptory a form as 


this. 


Rensselaer Society of Engineers.—At the special 
mecting held April 5, at Troy, N. Y., Mr. Aue. 8. KrpBe, 
Assistant Engineer on the New York State canals, read 
a paper entitled “Some Detail of Canal Work.” He 
traced the history of canals in this State from their 
commencement down to the present time, and then 
described the practice of the present day as compared 
with the theory. The paper ended by giving statistics 
eoncerning the length and public use of the State ca- 
pals. The paper was illustrated by drawings showing 
sections and plans of locks, ete. 





Association of North American Railroad Superin- 
tendents.—At the meeting of the assovia'ion in New 
York last week, officers were elected, reports of com- 
mittees presented and matters briefly discussed. The 
Committee on Machinery presented a report on steam 
heating systems now in use for railway cars. Only 
three papers on railway track having been received in 
competition for the prize of $50 offered by the Com- 
mittee on Roadway,the time for receiving papers was 
extended to May1. The president read a paper on the 
maintenance of discipline on railways. A committee 
was appointed to consider the establishment of perma- 
nent offices in New York. A communication on “Im- 
provements in Railway Track,” which had been pre- 
pared by Mr. E. E. Russenu TrRaTMaN at the invitation 
of the Secretary, was presented, and after being read 
was referred to the Committee on Roadway. The paper 
noted the introduction of heavy rails and heavy joint 
fastenings, and suggested that more attention should 
be puid to securing a more efficient fastening of the 
rails to the ties than the spike now generally used. It 
further suggested vbat the roadway or other committees 
should be directed to cansider the adoption of standard 
rail sections and joint fastenings; also the questions of 
improved fastenings to the ties, metal ties, frogless or 
safety switches,ete. Tae paper was illustrated by blue- 
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prints of heavy rail sections, and a drawing showing 
the adaptation of the Sandberg screw fastening and the 
English fang-bolt fastening to an s0 lb. American rail 

(An abstract of this paper will be given next week.) 

The following officers were elected:—President, C. 8. 
GapspeN, Charleston & Savannah Ry.; Vice Presidents- 
L.W.Patmerr, New York & New England, J.B.Monrrorp’ 
Michigan Central, and WATERMAN STONE, Interstate 
Rapid Transit Ry. (Kansas City); Secretary, C. A- Ham- 
monD, Boston, Revere Beach & Lynn; Treasurer, R. M. 
SULLY, Richmond & Petersburg. The office of the Sec- 
retary is at 345 Atlantic Ave., Boston, Mass. 


RAILWAYS. 
EAST OF CHICACO— Existing Roads. 


Stewtacke Valley & Lansdowne.—For the follow- 
ing information regarding this Nova Scotia Kailway we 
are indebted to Mr, LiongEw H. Buck, of Upper Stewiacke, 
Nova Scotia, the Company's engineer ; 

Donald Grant, of New Glasgow, N. 8., has the contract 
for 25 miles on this road, from Graham's Siding on the 
Intercolonial Ky, to Crockett’s. Surveys are now in pro- 

ress from Crockett’s to Lansdowne Station on the Pictou 
Branch Ry., 11% miles, and a branch is proposed to run 
from Lansdowne to Westville, 1344 miles. 
be started during the present month. 

Maine Central,—Grading has begun on the Dexter & 
Piscataquis extension. A new station will probably be 
built at Dexter. 

Gettysburg & Harrisburg.—Chief Engineer A. E_ 
LEHMAN, of Carlisle, Pa., has begun surveys for an ex- 
tension from the present terminus to near Gettysburg, 
Pa, Itis said that the line may be extended to Washing- 
ton, D.C. 

Chicago & Grand Truuk.—The annual report of this 
company shows the following results of operation : 


Grading will 


1888. 1887. 
Gross earnings...... $3,228,338 | $3,478,696 
Operating expenses 2,412,446 2,524,890 
Net earnings........ 815,892 953,806 


Wheeling & Lake Erie.—The directors have declared 
the regular quarterly dividend of 1 per cent,——The re- 
port that an extension from Toledo to Detroit is to be 
undertaken this season is emphatically denied by the 
company’s officers. 

Cooperstown & Charlotte Valley.—The extension of 
this New York road is now nearly ready for the rails. 

Lehigh Valley.—The locating surveys are completed 
for an extension of the Harvey’s Lake branch, about 20 
miles, to a connection with the Loyalsock KR. R. and the 
Berenice coal fields, 

Pennsylvania, Poughkeepsie & Boston.—The Camp- 
bell Hall Connecting Ry. Co. has been chartered in New 
York, in this company’s interest, to operate a railway 
from the New Jersey State line to Campbell Hall, 18 
miles. The road is already constructed from the State 
line to Pine Isiand, and from here a branch of the Erie 
system runs to Campbell Hall. This will probably be 
purchased or leased to form part of the new route.—— 
The contract for an iron bridge over the Delaware river 
at Portland, Pa., has been let to the Edge Moor Iron Co., 
of Wilmington, Del. The piers and abutments were built 
by the Pennsylvania, Slatington & New England com- 
pany some yearsago. The new structure is to be com- 
pleted by June 1. 

New York, Lake Erie & Western.—Some years ago 
surveys were made for a railway trom Rush Junction, 
few miles south of Rochester, N. Y., via Honeoye Falls 
and Lima to Hemlock lake, about 15 miles. The project 
is again under discussion, but it is not likely that any 
work will be done this season. 

Rochester & Glen Haven.—The 1% mile extension, 
from Glen Haven to Irondequoit Bay, will be completed 
by May 10. Wm. C. Gray 1s Chief Engineer. 

Wilkesbarre & Western .—It is stated that a syndicate, 
composed of FRANK C. HOLLINS and other prominent 
capitalists, has made arrangements to complete a new 
line of railway from the coal fields of central and eastern 
Pennsylvania to New York City, The scheme includes 
the construction of a line of railway to be known as the 
Bellefonte & Eastern, from Bellefonte to Newberry, near 
Williamsport, Pa., about 50 miles. From this point a 
line will be built to Turbotville on the Wilkesbarre & 
Western, which is to be extended east to Shickshinny on 
the Susquehanna river. The final link will be furnished 
by the construction of an extension of the New York, 
Susquehanna & Western, from Stroudsburg west to 
Shickshinny. 

Canadian Pacific —It is announced that the Govern- 
ment has arranged with the company that in considera- 
tion of the privileges granted them by the bill now 
before the Dominion Parliament, the construction of the 
115 mile link between Harvey and Salisbury, N. B., shall 
be pushed at once. The estimated cost is $2,000,000.——The 
Flint & Pere Marquette R. R. is to be one of the most 
important of the Michigan connections of the system. 
Trains wil be run from Chatham to Sarnia over the Erie 
& Huron Ry. 

Grand Trunk.—It is expected that the chief railway 
subsidy granted by the Dominion Government at this 
session of Parliament will go to this company in aid of 


the Port Huron tunnel enterprise. About 15 per cent. of 
the cost will go the probable a nount of the subsidy. 

Mt, MceGregor.—This company has been organized in 
New York to succeed the Saratoga, Mt. McGregor & 
Lake George Co. W. J. ARKELL, of Canajoharie, is Pres 
ident. 

Cleveland & Canton.—Grading for the entrance of the 
Coshocton & Southern Ry. to the city of Zanesville, O., 
is now in progress, 

Niagara Central.--A party of surveyors has begun 
work at Hamilton on the proposed Toronto extension of 
this Canada road. 

Philadelphia & Reading.—The company wil) soon 
finish laying the Bound Brook division with 9 ibs. rails. 
About 45 miles were laid last year. The extension to 
Cape May, N.J,, is still under consideration. 

MeKeesport & Belle Vernon.—The contractors ex- 
pect to complete this Pennsylvania road to Carrollton by 
July 1. 

Moose River.—Grading for this road in Herkimer 
county, N. Y., was completed last fall. It isto run from 
Moose river to Jones’ Camp, 7 miles, and will be used for 
lumber and tourist traffic. 

Michigan Central.—Surveys are in progress for a new 
route between Niles and Buchanan, Mich., which will 
avoid the numerous curves and steep grades on the 
present line. 

Concord.—A subscription is being raised to purchase 
right of way for the extension from Burustead Center to 
Gilmanton Iron Works. 

Potts.—Grading is in progress on this road, which is 
being extended from Oscoda to the northern part of 
Montmorency county in the forests of northern Michi- 
gan. 

Projects and Surveys. 

Phillips & Rangely.— The incorporators of this 
Maine company met at Farmington April 17, and elected 
HENRY P, CLosson, of Gardiner, President: and FRE 
MONT E, TIMBERLAKE, Of Phillips, Clerk and Treasurer. 
It was voted to make preliminary surveys at once. The 
line will be narrow gauge and will tap valuable;timber 
tracts. 

Georgetown & Tenleytown.—This company is secur- 
ing right of way for its proposed road near Washington, 
D.C. Gen. Drum is President. 

Richfield Springs.—Five different projects for a rail- 
road to this popular resort in Central New York are now 
being agitated. They are the Bethlehem, Schoharie & 
Richfield Springs R. R.; the Saratoga & Richfield Springs 
R. R.; the Richfield Springs & Cooperstown R. K.; the 
Oneonta & Richfield Springs R. R.; and the Wharton 
Valley & Richfield Springs R, R. 

Peru & Detroit,—This company, whose incorporation 
was noted in our issue of April 6, has commenced the sur- 
vey of its proposed line. 

Washington & Western Maryland,—G. T. DUNLOP, 
L. V. BAUGHMAN, SPENCER MATTHEWS, J. B, HENDERSON 
and others of Washington, D. C., have incorporated 
railway company by this name. 

Westerly & Jewett City.—A project is on foot to 
build a line of railway from Westerly, R. I., to Jewett 
City, Ct., a distance of about 18 miles. MILLEN 8. 
GREENE and ALVA C. LOWREY, both of Westerly, are in- 
terested. 

Keeseville, Ausable Chasm & Lake Champlain.— 
This company has been incorporated in New York to 
build a railway from Keeseville to Port Kent, a distance 
of 6 miles. Among the incorporators are: Gro, N. 
KINGSLAND, CONANT 8, TAYLOR and RICHARD Hoaa, of 
Keeseviile, N. Y.; Wm. M. Moonry, of Ausable Chasm, 
and Lewis 8. CRANDALL, of Troy, N. Y. 


Plymouth & Sandwich,—James M. HopnaGe, of Ply- 
mouth, Mass., writes us that he is engaged on the pre- 
liminary survey fora railway to run from Piymouth to 
Middleboro, a distance of 15 miles. 

Marion & Indianapolis.—This old project to build a 
railway from Marion, ind., via Elwood and Noblesville 
to Indianapolis, about 65 miles, is again being agitated. 


SOUTHERN.—Existing Roads. 

Chesapeake, Ohio & Southwestern .—The contract 
for a 5-mile extension of the Elizabethtown & Hodgen- 
ville railway has been let to Thomas H. Hays, of Louis- 
ville, 

Georgia Southern & Florida.— About 600 hands are 
at work on the extension from Valdosta, Ga., to Lake 
City, Fia., 60 miles, and it is expected to complete it by 
July 4. 

Georgia, Carolina & Northern.—A lease has been 
executed by this company to the Seaboard & Koanoke R. 

2. Co.—It is stated that the work on the extension 
ioward Atlanta is soon to be resumed. 

Atlantic & Danville. — Rails are on the ground and 
tracklaying is in progress on the western division of this 
road from Danville, Va., east. 

Orange Belt.—The formal opening of this Florida road 
took place on April 12 at Sanford. The line now extends 
from St. Petersburg, on Tampa bay, to Sanford, 154 miles, 

Owensboro, Falls of Rough & Green River.— 
Grading has been completed by Contractor C. H. Dish- 
man from Owensboro to Whitesville, Daviess county 
Ky., and tracklaying is to begin in a few days, 


Danville & New River.—The City Council of Dan 
ville, Va,, bas made a proposition to the bondholders for 
the reorganization of this company. They propose that 
the road shali be changed to standard gauge and shall 
enter Danville over an independent track 

Alabama Midland — Ali but $5,000 of the $90,000 sub- 
scription asked of Tuscaloosa, Ala., in aid of the exten- 
sion of the road to that point has been subscribed.—— 
All the grading between Troy and Bainbridge will be 
finished by May 1, and the contractors will then begin 
work on the line between Troy and the terminus of the 
Northwest & Florida ratiroad. The track-laying gangs 
are making good progress. 

Richmond, Fredericksburg & Potomac.- The con 
tract for grading part of the belt line connecting wita 
the Richmond & Petersburg near Richmond has been 
sublet to W. G. Gibbons. 

Norfolk & Western.—The annual report of this com- 
pany shows the following results: 


1888, Increase, 
Gross earnings S4.800,508 8644.54 
Expenses and taxes SOOLMT = 518146 


Net earnings. $1,807,671 $126,657 

The company has added to its rolling stock during the 
year 24 engines, || passenger coaches, 1,478 freight cars 
and 63 cabooses. The increase in the mineral traffic 
amounted to 542,866 tons, and in the coaland coke traffic 
to 4#2,197 tons. 


President KIMBALL says: 


Surveys have also been made for the further develop- 
ment of the iron ore territory between your Cripple 
Creek extension and the Cape Fear & Yadkin Vusiey 
Railroad. The distance between the present termini of 
the two lines is about 45 miles, and that portion of the 
connecting link to be built by your company, 3% miles in 
length, will develop the resources of a section of country 
containing iron, zinc, and copper ores, and furnish con- 
siderabie local traffic. Your management considers the 
proposed connection an important one, and that it 
should be undertaken in the near future. 

Knorville Southern,.-A. A. ARTHUR, Manager of the 
American Association, Limited, of Knoxville, Tenn., 
writes that the whole line from Knoxville, Tenn., south 
to the Georgia State line is now under construction by 
contractors Thos. McFarland, 8. P. Condon, Wm. D 
Burgin, T. W. Keeler & Co., and others. A 60-ft. bridve 
is to be built at Knoxville across the Tennessee river, 
but is not yet under contract 

Knorville, Cumberland Gap & Louisville.—Track 
has been laid from Knoxville north nearly to the Clinch 
river, a distance of about 30 miles. 

Marictta & North Georgia.,—At the annual meeting 
held at Marietta, Ga., April 9, FRANCIS KENDALL, of Bos- 
ton, was elected Vice-President and J. B. GLover, Treas- 
urer. 

Clarksburg, Weston & Midland.—The stockholders 
of the Clarksburg, Weston & Glenville and the Clarks- 
burg & West Fork R. R. companies met at Weston, W.Va., 
April 10, and voted to consolidate under the above name 
and to change the road to standard gauge between Clarks- 
burg and Weston. The roads are to be operated in con- 
nection with the Monongahela River Railroad, soon to be 
put under construction, in which Senator J. N. CAMDEN, 
of Parkersburg, is interested 

Eutawville.— At the annual meeting of this South 
Carolina company it was stated that 35 miles of the road 
from Pregnalls to Harlin City are nowin operation. Ten 
miles have been graded north of the Santee river and the 
bridge over that stream is finished except the trestle ap- 
proach. All the rails and ties for the extension are on 
the ground and tracklaying will begin soon. 

Richmond & Danville.—The Northwestern North Car- 
olina road has been opened for business from Winston to 
Rural Hall, on the Cape Fear & Yadkin Valley Railway, 
13 miles. Grading is in progress ona farther extension 
to Wilkesboro.——A disputed right of way has caused 
considerable trouble between employés of this company 
and the Durham & Northern at Durham, N. C. 

Covington & Macon,— A meeting was held at Griffin, 
Ga.,on April 12 to discuss the proposed extension of this 
system to that point. Cash subscriptions in aid of the 
work were made to the amount of $20,000. W. E.H. 
SEARCY headed the list with a subscription of $2,500. 

Louisville & Nashville —It is reported that a branch 
is to be bui\t from Greenville to Marianna, Fla., and also 
one from Ebernant (near Bessemer, Ala.,) to the Dud- 
ley mines, about 4 miles.—J. W. Worthington & Co., 
contractors for the Red Gap extension of the Birming- 
ham Mineral R, R., have sublet to Reed, Fortenberry & 
Co., 2 miles ; Carpenter Bros., 1 mile; M. McTighe & Co., 
2 miles; Sims Bros., 2 miles; and Adams & Minge, 
1% miles. 

Cincinnati, Alabama, & Atlantic.—Chief Engineer 
O. H. P. CornNeELL bas established his headquarters at 
Tullahoma, Tenn., and will continue work on the sur- 
veys. 

Suffolk & Carolina,—A correspondent sends us the 
following: 

At the annual meeting of this company heid at Suffolk, 
Va., April 11, Messrs. J.8. Gerrines, DoUGLASS THOMAS, 
8S. P. RyLanp, J. HouGn CorTman, W. C. SeppEN and 
Wa. H, Bos.ey were elected directors. 

The board elected Cnas. F. Pitt, Jr., President; Cus. 


H, Jones, Jr., Vice-President and Genera! Manager; W. 
B. Ouiven, Treasurer; Jonn 8. Grrrinca, Secretary. 
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The P. O, address and headquarters of the company 
are at Suffolk, Va. The report of the President to the 
stockholders shows a large increase for the year 1588 
over 1887; and the company has begun the year 1889 
with a business that promises to exceed that done in 
1888. 

Richmond & Allegheny. — This road was sold at 
Richmond, Va., April 16, by order of the Court, and 
was bid off by Chas. F. Cox, of New York and others, 
representing the bondholders, at $5,000,000. 

Chesapeake, Ohio & Southwestern,—Work is to be- 
gin very soon on a union depot at Louisville, which 
will cost about $150,000. 

Cincinnati, Selma & Mobile.—The company has 
been refused trackage for its trains over the East Ten- 
nessee, Virginia & Georgia railroad between Selma and 
Marion Jc., Ala., and will be obliged to either effect a 
lease of the Selma & New Orleans track between Selma 
and Elizabeth, or build an independent line between 
these points. 

Birmingham & Atlantic Air Line. — Col. W. E. H. 
Seancy, of Griffin, Ga., President of this company, sends 
us the following information concerning this enter- 
prise: 

The route for this road has been surveyed from Bir- 
mingham, Ala., to Macon, Ga., and rights of way have 
been secured for half the distance, The line is to run via 
Talladega, Ashland, Roanoke, Ala., Lagrange, Greenville. 
Culloden, and Thomaston, Ga. Forty miles are now 
graded and additional work is to be let atonce. Track- 
iaying is expected to begin by May 1,and a part of the 
line will be opened for business within 100 days. The 
company was chartered in 1886. H, 8. Warr is Chief 
E ngineer and H. 8. Morse General Manager, 

Projects and Surveys- 

Meridian Belt,—A company has been organized at. 
Meridian, Miss., to build a belt line railway around the 
city. The road will be standard gauge and laid with 
56-lb, steel rails. Among the incorporators are C. W. 
Ropinson, Joun W. FeEweuu, J. M. RicHARDSON, and 
Cc. A, LYERLY, all of Meridian. J. M. T. Hamivron, of 
Meridian, is Chief Engineer. 

Ocean View.—This company, organized to build a 
short road near Wilmington, N. C., has elected Stacy 
VAN PAMRINGE, President; and 8. H. MANNING, Secre- 
tary and Treasurer. The headquarters of the company 
will be at Wilmington, N.C. 


Macon & Birmingham.—We have received the fol- 
lowing information from F,8, JOHNSON, of Macon, Ga., 
President: 


The surveys for this road, which is to run from Macon, 
Ga., via La Grange, Ga., to Birmingham, Ala., a dis- 
tance of 210 miles, will commence April 15, We intend to 
build a first-class road, with heavy steel rails, masonry 
culverts and iron bridges. No local aid is asked except 
right of way, which will be granted. The contract for 
construction will be let in May or June. The company 
was incorporated February, 1889. W, H. WELLS, of Macon, 
Ga., is Chief Engineer. 

Indian River & Lake Poinsett.—Incorporated in 
Florida to build a tram-road from Lake Poinsett to Rock 
Iadge and Cocoa. Among the incorporators are C. B. 
MAGRUDER and H. 8. WiLL1AmMs, of Tallahassee, Fla. 

Anderson & Tennessee River. It is stated that H. 
M. ALGER and others, of Anderson, Tenn., will build a 
narrow-gauge railway from Anderson to the Tennessee 
river, a distance of about 12 miles. 

Athens & Jefferson.—lit is stated that this company 
will commence work on its proposed road about June 1. 
The road is projected to run from Athens, Ga., to Jeffer- 
son, Ga., a distance of 184g miles. Davip C. Brown, Jr., 
of Athens, is Chief Engineer. 

Central Valley .—A press report states that the loca- 
ting surveys for this line, which is projected to run from 
a point on the Ohio river, opposite Madison, Ind., south 
through Kentucky to the Tennessee State line, a distance 
of about 150 miles, will commence soon. A. T. KEIGHT- 
LEY, of Greencastle, Ind., is President. 

West Virginia & Pennsylvania.—This company, 
whose incorporation was noted in our issue of March 16, 
has completed the preliminary surveys for its proposed 
line, and it is stated that construction will commence 
soon. 

Rutledge & Julian.—Surveys have been made for 
this road, which is projected to run from Rutledge, Ala., 
to Julian Station,on the Northwest & Florida R. R, about 
3 miles. 

Black Diamond, — Surveys are reported in progress 
for the Virginia, Parkersburg & Ohio R, R., which is pro- 
jected to run from Parkersburg, W. Va.,to Clifton Forge, 
Va., a distance of 250 miles. 

Lexington Belt. — This company has been organized 
with LesLiz Comps, President, Joun R. ALLEN, Vice- 
President, and R. R. Stou., Secretary, to build a belt line 
transfer around the city of Lexington, Ky. 

Norcross, Warsaw & Cumming.—Col. HENRY CoL- 
LIER, of Atlanta, Ga., Chief Engineer, has completed the 
survey for this road, which is to run from Norcross, Ga., 
to Cumming, Ga., a distance of 21.15 miles. A favorable 
route was secured with a maximum grade of 80 ft. per 
mile and a maximum curve of 6°. The cost is estimated 
at $22,647. 

Bowling Green & Northern.—G. Sawyer, of Bowl- 
ing Green, Ky,, Chief Engineer, has completed the pre- 
liminary survey for this road, which is to run from 
Bowling Green to Litchfield, about 40 miles. It is stated 
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that a line will also be built from Bowling Green to 
Scottsville, a distance of 25 miles. 

Dallas & Altoona, — It is reported that Jonn P. 
RICHARDSON, and others, of Dallas, Miss., will build a 
narrow-gauge railway from Dallas to Altoona, a distance 
of about 35 miles. 

Wilmington, Onslow & East Carolina,— The loca- 
ting surveys are in progress on this road, which is to run 
from Wilmington, N. C., to Jacksonville, N. C., a dis- 
tance of 48 miles, and construction will commence as 
soon as a sufficient length of the line has been located, 
Rosert LAMB, of New York, is Chief Engineer. 

Monongahela River.—The contract to build this road 
from Fairmont to Clarksburg, 35 miles, has been let to 
the Parkersburg Improvement & Construction Co,, of 
Parkersburg, W. Va. It is stated that they will sublet the 
work. Work will probably commenceabout May 1. 

Florence Belt,—It is stated that the Lauderdale 
Manufacturing Co., of Florence, Ala., is building a belt 
railway around the city. It is expected to have it com- 
pleted by May 10. 

THE NORTHWEST.—Existing Roads. 

Indianapolis, Decatur & Western,—The final survey 
for the extension from Decatur to Beardstown has just 
been completed. It is expected that grading will begin 
May 1. The line will cross the Illinois Central at Corn- 
land fand the Chicago & Alton between Elkhart and Wil- 
liamsville. 

Chicago, Milwaukee & St. Paul.—The annual report 
of this company shows the following results for the year 
1888: gross earnings for year, $24,867,730; operating ex- 
penses and taxes, $17,377,353; net earnings, $7,490,377; 
income from other sources, $218,173; net revenue for the 
year, $7,708,551; total revenue and surplus account, $11,- 
783,549; interest, $7,084,976; old accounts charged off, 
$234,126; dividends, 6 per cent. on preferred and 2} on 
common stock, $2,270,733; making total payments, $9,553,- 
835; balance income account, $2,229,714. 

The statement of the bonded debt shows that at the 
end of the year it was $118,984,000, or $250,000 less than a 
year ago. 

The rate per ton per mile was 1,006 cts, against 1.09 the 
previous year. In 1879 the company received 1,72 cts., 
and in 1869, 3.10 cts, per ton per mile. 

The freight carried was 201,586 tons more thana year 
ago, but on account of decreased rates the earnings from 
freight traffic were $744,023 less than in the preceding 
year. The balance sheet shows that at the close of the 
year the company had a net floating debt of $4,399,521. 

Duluth, Ped Wing & Southern, —Tracklaying on 
this line was completed from Red Wing to Zumbrota, 
Minn., on April9. The bridge across the Zumbro river, 
at Zumbrota is not yet completed, and the road will not 
be opened for traffic until this is done, 

Danville, Chicago & Northwestern.—The survey for 
this line, which is to be a connecting link between the 
Wabash and the Cairo, Vincennes & Chicago roads, has 
just been completed. : 

Belleville, Centralia & Eastern. —Surveyors for 
this Illinois line, which is to bea part of the Mackey 
system, are working from Centralia east via Rome. 

Duluth & Winnipeg.—The fight over this company’s 
disputed land-grant is still exercising the Minnesota 
Legislature. There seems little likelihood that any 
action for or against the company will be taken at this 
session. 

St. Paul, Minneapolis & Manitoba.—A special com- 
mittee has been appointed by the Minnesota Legislature 
to investigate the charge that this company has engaged 
in wholesale stock watering, 

Chicago, Burlington & Quincy.—The cutting down 
of expenses is going on all over the system. Vice-Presi- 
dent H. B. Stone says that the railroad business is dull 
and that the company intends to avoid all possible ex- 
pense and run their business on the most economical 
basis consistent with the maintenance of a highstandard. 

Chicago & Northwestern.—A report has been pub- 
lished that the proposed transcontinental line to be 
formed by a western extension of the Fremont, Elkhorn 
& Missouri Valley Ry. across Wyoming is to be 
pushed through this season. The story seems on its face 
to be quite improbable. 

Projects and Surveys. 

Missouri River, North Platte & Denver.—Incor- 
porated in Nebraska to build a railway from a point on 
the Missouri riverin Burt county west through Nebraska 
and Colorado to Denver, an estimated distance of 500 
miles. Among the incorporators are A. M. RoBBINS, 
Wm, F. Copy, Peter Mortenson, and 8. 8S. HADLEY, 
F. M. SAcKeEtT, of Albion, is also interested. 

Dakota.—The Watertown, Aberdeen & Northwestern, 
and the Watertown, Sioux Falls & Chicago railway com- 
panies bave been organized by the citizens of Watertown, 
Dak, 

Chicago, Hannibal & Springfield .—Incorporated in 
Illinois by RoLanp C. NIcKERSON, JOSEPH LATHROP, 
Gero. B, LATHROP, and others of Chicago, IIL, to build a 
railway from Chicago to a point on the Mississippi river 
opposite Hannibal, Mo,, witha branch to Quiacy, Ill, a 
distance of about 260 miles. This is the continuation of 
the Chicago, Hannibal & Springfield R. R., of Missouri, 


projected to run from Springfield, Mo., to Hannibal, Mo., 
a distance of 235 miles. 
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1, Creston & Southeastern.—The route now decided on 
for this Iowa road is from Omaha and Council Bluffs y iq 
Cass and Adams counties,"ard thence to Stahl, Mo., on 
the Quincy, Omaha & Kansas City road, a total distance 
of about 175 miles, A. P. STEPHENS, Of Creston, js 
interested. A preliminary survey is to be made at once, 


THE SOUTHWEST.—Existing Roads. 


Cape Girardeau & Southwestern.—Ou April 15 
through trains began running between Cape Girardeau 
and Kansas City over this road and the Current River 
branch of the Kansas City, Fort Scott & Memphis system. 
The extension has been just completed from Wappapelio 
west to Hunter on the Current River R. R., making the 
main line of the Cape Girardeau road %4 miles in length, 

Louisville, New Orleans & Texas, — This company 
has purchased the Clinton & Port Hudson R. R. in Loui- 
siana and will extend the line to Bayou Sara to connect 
with the road to Woodville, Miss., recently purchased, 
—Right of way is being secured for the ferry transicr 
and terminal tracks at Helena, Ark. 

Kansas City, Wyandotte & Northwestern, — This 
company has purchased the Jawrence & Emporia Ky. in 
Kansas, and may build from Lawrence to Tonganoxie, 14 
miles, to connect with it. 

Missouri, Kansas & Texas, — President R. V. Mar- 
TINSEN has returned from a European trip and states 
that he has secured capital to extend the system to Kun- 
sas City and St. Louis independent of the Missouri Pacitic 
lines. A plan for reorganization has been proposed ty 
which the stockholders are assessed 10 per cent. and the 
bond interest is scaled down to 4 per cent,, the bond- 
holders receiving preferred stock to make up for their 
loss of interest. 

San Antonio & Aransas Pass .—The subscription of 
$150,000 in aid of the extension to Brownsville, Tex., is 
nearly raised. 

Dallas, Pacific & Southeastern,—On this Texas road 
grading has made good progress on the first division from 
Dallas northwest 15 miles, and locating surveys are 
about finished for 60 miles farther. The contractors for 
the first 100 miles are Burkitt & Murphy, of Palestine, 
and Burns & Peters, of Dallas. J, E. HENDEKSON, ot 
Dallas, is President. 

Queen & Crescent.—A large amount of new steel is to 
be laid on the Vicksburg & Meridian and the Vicksburg, 
Shreveport & Pacific Railroads and the line will be thor 
oughly ballasted. 


Pojects and Surveys- 


Reed Springs & Kansas City.—The directors of this 
company, whose incorporation was noted in our issue of 
March 6,are: E. J. Resp, of Kansas City, Mo.; J. D.. 
Swan,of Reed Springs ; SAMUEL HARDWICKE, of Liberty; 
M. N, EwrnG, Geo. P. SwAN, J. A. HAYES, and M. C, 
Nrxon, of Kansas City, Mo. 

Pueblo, Oklahoma & New Orleans.—A company by 
this name is being formed by Pueblo, Colo., capitalists to 
build a ralway from Pueblo through Oklahoma to New 
Orleans. : 

Houston Belt & Magnolia Park.—This company has 
been incorporated by J. T. BRADY, W. D. CLEVELAND, U. 
A. MILBY and others of Houston, Tex. 

New Orleans Public Terminal & Transfer.—A 
charter has been drawn up to incorporate a company by 
this name, having power to construct and maintain sur- 
face and elevated roads and bridges, and all that is neces- 
sary to the operation of a complete ocean, river and rail- 
way terminal system within and covering the approaches 
to the city of New Orleans. W.G.T. CARVER, J. E. Auv- 
RAY, E. H. CHADWICK and others of New Orleans are in- 
terested. 

Kansas City, Texarkana & Shreveport.—It is re- 
ported that a Mr, ForstTMAN has let contracts and beg un 
grading for a railroad from Texarkana, Ark., north to 
the Red river and has sent engineers out to locate the 
line north toward Ft. Smith. 

Arkansas,.—The Arkansas Gazette says : 

The following is the list of new railroads projected in 
the State, the completion—as the case may be, or the con- 
struction of which, is assured by reason of their backers, 
and the resources of the territory penetrated. 

Eleven lines are in part completed and in operation, as 
follows: Fort Smith & Little Rock extension of the 
‘Frisco, Fort Smith & Gurdon extension of the St. Louis. 
Iron Mountain & Southern, Fayetteville & Little Rock 
extension of the ’Frisco, Clarendon & Little Rock exten- 
sion of the Midland R, R., Pacific & Great Eastern, from 
Fayetteville to White river; Texarkana & Northern, 
Texarkana & Shreveport, White & Black River R. R.from 
Brinkley to Newport; Brinkley & Helena R. R., Arka- 
delphia, Ultima Thule & Mississippi River R. R., South- 
western Arkansas & Indian Territory R. R. 

In the case of five others, construction has been un- 
dertaken in adjoining States, on the roads, together with 
completing their locating surveys within its bounds, 
heading for Arkansas. The following are the roads so 
conditioned. Fort Scott, Natchez & New Orleans R. K., 
Houston, Louisiana & Central Arkansas R, R., Spring- 
field & Little Rock exjension of the 'Frisco to Chadwick. 
Mo., Kansas City, Fort Scott & Gulf extension toward 
Fort Smith, and the St. Louis & Little Rock extension of 
the ’Frisco to Salem, Mo- 
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The remaining five out of the twenty-one have not only 
completed their locating surveys in the State, but have 
filed profiles of their line, and secured right of way. de- 
pot grounds, and donations of land. They areas follows: 
Kansas City, Arkansas & New Orleans R. R., Little Rock, 
Hot Springs & Indian Territory R. R., Memphis, Arkan- 
sas & Kansas R. R,,. Fort Smith & Darianelle R. R., and 
the Little Rock & Alexandria R. R. 


ROCKY MT. AND PAC.--Existing Roads. 


Oakland, Alameda & Laundry Farm.—This com- 
pany is reported to have let contracts, for building one 
mile of road and excavating about 300 ft. of tunnel, to 
A. C. Rumswe, cf Oakland, Cal. 

Oregon Pacific,—According to press reports this com- 
pany has secured a new supply of funds, and will resume 
work on grading its eastern extension soon, Chief 
Engineer ECKELSON has already started the locating sur- 
“ppb Falls & Northern,—Grading is in progress 
on this Washington Territory road. One mile has already 
been completed, and tracklaying will commence as soon 
as the rails arrive. 

Seattle, Lake Shore & Eastern,—The Seattle & East- 
ern Construction Co. has increased its capital stock 
$2,000,000. Of this $1,000,000 is offered to stockholders up 
to April 25, and will be used in the construction of the 
northern branch of the Seattle, Lake Shore & Eastern 
R. R. 

Northern Pacific.— This company has built an exten- 
sion this year from Laurel Junction, Mont., on the main 
line, up Rocky Fork river. and through the Crow Indian 
Reservation to Red Lodge, a distance of 43.9 miles.——It 
is announced that the route for the Butte branch to 
Butte has been determined upon, and the line through 
the Homestake pass chosen. The branch is to be built 
and ready for operation by Nov, 15, 1890. 

Port Townsend Southern,—The contract for build- 
ing the first 6 miles of this road has been let to Payne 
Bros., of Port Townsend, W. Ter. Work has already 
commenced. The contract for grading the next section 
of 19 miles will be let within 30 days. J. B. Hoaa, Port 
Townsend, W. T.,is President. 

Oregon & Washington Territory. — Good progress 
is being made on the surveys for the line from Walla 
Walla, W. Ter., tothe Grand Ronde Valley. The engi- 
neers are now at work On the line through the moun- 
tains about 35 miles south of Colfax. 

Oregon Railway & Navigation Co.— Engineers are 
now at work locating the extension of the line from 
Rockford, W. T., to Spokane Falls. Work on construc- 
tion will commence immediately, 

Tacoma & Fern Hill,—A press report states that 
this road, running south from Tacoma, W. T., has been 
opened for traffic. 

Pasadena.—It is announced that this road. which was 
completed last year from Raymond, Cal., to Altadena, a 
distance of 7% miles, will be extended to Los Angeles 
and the base of Mount Wilson, from which point it will 
continue to the top of the mountain, ona plan similar 
to the railway running to the top of Mt. Washington, N. 


H, A. BSMANAHAN, of Pasadena, Cal., is General Man- 
ager. 


Projects an Surveys. 


Samish, Skagit Valley & Spokane .—Incorporated 
in Washington Territory to build a line of railway 
from Samish to Spokane Falls, a distance of about 250 
miles. Among the incorporators are C. G. AusTIN, S. L. 
Bowman and E, M, Jonnson, of Samish, W. T. 

Los Angeles & Hueneme.—This road will run from 
Los Angeles through the San Fernando and Santa Clara 
Valleys toa point near the town of Hueneme, Ventura 
county, with a branch from some point on the main line 
to a connection with the Southern Pacific at Saticoy or 
Montalvo. Among the directors are: Joun M. C. MAR- 
BLE and W.G, Huaues, of Los Angeles,and Tos. R. 
BARD and ALFRED J. SALISBURY. of Hueneme, Cal. 

Pasco, Goldendale, Vancouver & Portland.—A rail- 
way company by this name has been incorporated in 
Washington Territory, with headquarters at Pasco, W. T. 

City & West Portland Park.—Incorporated in Ore- 
gon to build a motor line from Portland to West Portland 
and West Portland Park, and to any other point in Mult- 
nomah, Clackamas or Washington counties. The incor- 
porators are &. T. Howes, F. E. Ferris, and J. E. Bex- 
NETT, of Portland, 

Gig Harbor & Port Orchard.—A project is being 
agitated to build a line of railway from Gig Harbor, near 
Tacoma, W. T., to Port Orchard, a distance of about 15 
miles. Geo. P. Eaton, of Tacoma, is interested. 

Brighton & Plymouth.—Gro. W. HANcock, D. A. 
LINDLey and others of Brighton, Cal.. are discussing the 
project of building a railway from Brighten to Ply- 
mouth, Cal. 

Stockton, Freano & Southern.—It is reported that 
construction on this road, which is projected to run from 
Stockton, Cal., to Visalia, Cal., a distance of about 175 
miles, will begin within two weeks, Eighteen thousand 
tons of steel rails, 8 mogul engines and a large number 
of box cars have heen purchased for the road. FREDERICK 
HOMER, of Stockton, ig interested. 

> 
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Elk Creek.—Incorporated in California to build a rail- 
way from a point near the mouth of Greenwood Creek, 
Mendocino county, to Elk Creek, with a branch down the 
right bank of Alder Creek, a total distance of 32 miles. 
Among the incorporators are: L. E. Ware, CHas, E. 
Witson, E. J. Dopar, and T. PoLLARD. 

San Diego & Northeastern.—Incorporated in Cali- 
fornia to build a railway from San Diego northeast to 
Escondido. It is said that the new incorporation will 
vrobably include the San Diego, Old Town & Pacific 
Beach R, R., which is projected to run from San Diego 
via Old Town to Pacific Beach, a distance of 11 miles. 
Among the directors are: A. G. Gassen and A. R. 
Tuomas, of San Diego. 

Tacoma, Ellensburg & Conconnully.—It is an- 
nounced that a syndicate composed of W. R. ADAMS, and 
Joun A. SHoupy, of Ellensburg, W. Ter., and E. P. CALD- 
wILLand J.V. Morritt, of Wichita, Kan., wil) build this 
road from Ellensburg to Port Eaton, on the Columbia 
river, 34 miles, on condition that $100,000 subsidy be 
raised by the citizens of Ellensburg. 

Puget Sound & Gray’s Harbor.—T. J. MILNER, Chief 
Engineer, has commenced the survey of this road from 
Summit station to Montesano, W. Ter. Work will com- 
mence immediately and it is expected to have 20 miles of 
the road in operation by Jan. 1, 1890, 


RAPID TRANSIT. 


Electric Railways.—Augusta, Me.—The directors of 
the Augusta & Hallowell Electric Ry. Co. are receiving 
proposals for the equipment of the road, which is to be 
opened by July. 

Biddeford, Me.—The Biddeford & Saco Street Ry. Co, 
is considering propositions to operate its line by elec- 
tricity. 


Lock.—The following proposals for the construction 


,orsville, O., were opened April 4, by Lieut.-Col. W. E. MerriLy, U. 8. Engineer Office, Zanesville, O. 
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been organized by W. A. WiLKrns, J. H. MACKENZIE and 
P. L. Corker. Capital stock, $4,000. 

Atlanta, Ga,-—All the street railways have been ac- 
quired by a syndicate headed by JAMES SWAN, on a pay- 
ment of $425,000. The syndicate owns the dummy line, 
but not the new electric line. 

Tiffin, O.—The street railway company has increased 
its capital stock to $50,000. It has purchased 60 tons of 
rails and 20 cars for extensions 

Murphysboro, Ill.—The Citizens’ Street Ry. Co. bas 
been incorporated by T. M. Looan, J. M. Hupert and 
T. H. Pariurps, Capital stock. $25,000, 

Argenta, Ark,.—The Little Rock & Argenta Street Ry. 
Co. has been organized by D. J. Nicnors and others, 
Capital stock, $20,000. 


The Rudd Electric Rapid Transit Co. bas been or- 
ganized at Chicago by J. L. HOLBROOK, HARLAN E, Part- 
TERSON and W.C. HOLBROOK, to build and operate sur 
face, elevated or underground railways. Capital stock, 
$100,000, 

CONTRACTING. 

Dredging Prices.—(Correction.)—Major W. R. Liv- 
ERMORE, U.S. Engineer Office, Newport, R, L, writes us 
as follows in regard to the table published on page 254: 
“In your issue of March 23 last, you publish a table of 
the prices of accepted bids for dredging between Fb. 25, 
1888, and Feb. 2, 1889, which is incorrect so far as it con- 
cerns the bids for work at Hyannis harbor, Wareham 
harbor and New Bedford harbor, Mass.; Newport harbor, 
R. I., Pawtucket river and Pawcatuck river, R. IL, 
and Green Jacket shoal, .Providence, R. I. The 
prices given for these works, while they were the lowest 
offered, were regarded as excessive, and all the bids were 
rejected,as well as that for dredging in Providence river, 
which does not appear in the table. The works have been 
readvertised, and bids will be opened Apri! 23, 1889. 


ofa new masonry lock in the Muskingum river at Tay- 
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W. A. Snodgrass, Marietta, Ohiv...-.-- 13.50, 12.00; 10.00} 8.25 3.50) 2.50) 1.00 93,662.26 


Waltham, Mass.—The Newton Street Ry. Co. has 
been authorized to operate its line through the city by 
electricity, using overhead wires. 

Albany, N. ¥.—The Albany Ry. Co. has appointed a 
committee to investigate the different systems of electric 
propulsion. 

Atlantic City, N. J.—The rew electric railway is 
nearly completed and will be in operation by June. It is 
owned by the Pennsylvania R. R. 

Knoeville, Tenn.—An electric railway is projected. 
For particulars address Messrs. Luttrell, Temple & 
Brown. 

Spartanburg, 8S. C.— An electric railway is to be 
built to Clifton, It will cost about $100,000. For par- 
ticulars address A. H. Lerrwicn, of Greenboro, N. C. 

New Orleans, La.—The Coliseum Street Ry. Co. will 
experiment with an electric storage battery motor. 

Decatur, Ill.—The Citizens’ Electric Ry. Co. has been 
incorporated by W. L. FerGcuson, W. L. SPELLABARGER, 
and J. L. KInney. 

Portland, Ore.—The Metropolitan Street Ry. Co, has 
been granted a franchise for an electric line. 

Seattle, Wash, Ty.—The new electric railway has been 
opened and is now in operation. 

Victoria, B. C.—The National Electric Tramway & 

Lighting Co. has been incorporated. 


Elevated Railways.— Brooklyn, N. ¥Y.— The Kings 
County Elevated Railway is putting in the foundations 
forthe extension along Fulton Ave. 

Lake, Ill.—The Equitable Transit Co. has applied for a 
franchise for an elevated railway. 





Dummy Lines.—Alton, Ill.—Work is in progress on 
the extension to Upper Alton. 

Minneapolis, Minn.—The Lake Harriet Improvement 
Association, headed by THomAs Lowry, proposes to build 
a dummy line from the union depot to Kernwood and 
the lakes. 

Tacoma, Wash. Ty.—The Fern Hill dummy line was 
opened April 4, 

Street Railways.— Buffalo, N. Y.—The City Council 
is advertising for proposals for a street railway franchise 
for the First Ward. 

Edgewater, N. Y.—The Village Trustees have granted 
a franchise to the South Beach Ry. Co. for % of 1 per 
cent. of the gross receipts. 

Warren, Pa.—A street railway has been granted the 
right to extend its lines 3 miles, 

Waynesboro, Ga.— A street railway company bas 


ka 





12.50 10.00 40.00 


Cast-Iron Pipe.— The following proposals for cast- 
iron water pipe for the water supply of Washington were 
opened April 10 by Lieut.-Col. Jonn M. Wiison, U. 8 
Engineer, office of Washington Aqueduct, Washington, 
D.C. The amounts are as follows: 22,700 tt. of 48-in., 
48 ft. of 36-in., 36 ft. of 30-in., 400 ft, of 24-in., and 24 ft. 
of 20-in.; also 500,000 Ibs, of special castings. Gloucester 
Iron Works, Philadelphia, Pa,: $26.57 per ton for all sizes 
of pipe, no bid for castings; bid for 48-in. pipe was for 
7,600 ft. Camden Iron Works, Philadelphia, Pa.: $27.48 
per ton for 48, 36 and 30-in., $28 for 24 and 20-in,, $59.90 
per ton for castings; the bid included vaives. McNeal 
Pipe & Foundry Co., Burlington, N. J.: $30.24 for pipe 
$56 for castings. Reading Foundry Co., Reading, Pa.: 
$31 for pipe, $56 f>r castings: bid for 48- in. pipe was for 
7,600 ft. Shickle, Harrison & Howard Iron Co., 8t. Louis, 
Mo.: $31.34 for pipe, $70 for castings. The thickness of 
the pipe is specified to be as follows: 48-in., 1.5 in., 36-in., 
1.22 in., 30-in., 1.01 in., 24-in., .92 in., 20-in., .82 in. 


Water-Works Supplies. — Mr. Cuas. E. Bouurne, 
Superintendent of Water-Works, Richmond, Va., has 
awarded contracts as follows for material for the ensuing 
year: hydrants (Chapman), West & Branch, Richmond, 
$22.24; valves (Ludlow) Smith & Courtney, Richmond; 
valves (Eddy', Southern Railway Supply Co., Richmond; 
tapping cocks, G. & A, Bargamin, Richmond; lead and 
solder, G. & A. Bargamin, 4 cts, and 12 cts. per lb.; boxes 
(Bingham & Taylor), 75 cts. per box. The bids for special 
castings were from the Tredegar Co., Richmond, 124 cts. 
per Ib.; Simpkin & Hillyer, Richmond, 2;, cts. The con- 
tract for repairing the streets was awarded to John Wein- 
burner; 37% cts. per sq. yd. for relaying stone paving, 
$1.09 per sq. yd. for new stone paving, 48 cts. per cu. yd. 
for furnace cinders. 


Stone.—The following proposals for stone for the jet 
ties were opened April 5 by Capt. F. V. Ansorr, U. 8. 
Engineer Office, Charleston, 8.C.: Anson M. Bangs, Fay- 
etteville, N. Y.: 25,000 tons at outer end of North jetty 
and 50,000 tons at outer portion of South jetty, $2.43 per 
ton; .0,000 tons in the main ship channe!,$2 ; 5,000 tons at 
shore and South jetty, $2.50; total, $234.7. Thomas 
Young, Charleston, 8. C.: $2.40, $2, $2.50; total, $232,500. 
Southern Construction & Quarry Co., Nashville, Tenn. : 
$2.25 for North jetty, $2.22 for South jetty, $1.97 for chan- 
nel, $2.55 for shore and South jetty ; total, $219,400. Colin 
McK. Grant and Geo W. Egan, Charleston, 8S. C.: $2.17 
for North and South jetties, $1.91 ; $2.52 ; total, $213,550. 

Water-Works Supplies.—The following proposals for 
Pipe and hydrantawere {opened April § by J. Miris 
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Browne, Surgeon-General, U. 8. N., Navy Department, 
Washington, D. C.: J. J. Lawler & Co., Norfolk, Va. 
$2,749; Crook, Homer & Co., Baltimore, Md., $2,987; T. 
C. Bashlor & Co., Baltimore, Md., $3,016: Wm. Rothwell, 
Washington, $3,935." The contract was awarded to J. J. 
Lawler & Co, 

The contract for 3,500 ft, of 6-in. cast-iron pipe, and 4 
and 6-in. pipe and castings for the current year, has been 
awarded by H, M. FArRNswortnH, Village Clerk of 
Brooklyn (219 Superior St., Cleveland, O.), to the Lake 
Shore Foundry, Cleveland, at $26.75 per ton for 6-in., $27.- 
25 per ton tor 4-in. and 254 cts. per Ib. for castings. 

The following contracts have been let by the Water 
Commissioners of Windsor, Ont.: Neveux Bros., lead, 
$3.78 per 100 Ibs.; Morton & Christie, packing 8 cts. per 
lb.; R. Whitelaw, Woodstock, for the boiler, $1,195; A. 
Gartshore, Hamilton, 16-in,, 8in. and 6-in, iron pipe, 
$34.50 per ton; 4-1n. $35.50 per ton; Kerr Bros., Walker- 
ville, hydrants and valves ; Edward Bennett, for laying 
the 494 ft. of suction pipe out in the river, $1,600, 


Breakwater.—The following bids for constructing 
3,851 lin, ft. more or less, of breakwater, at Ashland, Wis., 
were received by Maj. James B, Quinn, U.8, Engineer 
Office, Duluth, Minn., April 5. 





Bidders. Bid per Total. 
jt. 
Hugh Steel, Duluth, Minn...... ...| $11.45 $44,208.45 
Thomas Dwyer, Duluth, Minn ..... 14.63 56,486.43 
Powell & Mitcnell, Marquette, Mich. 14.73 56,872.53 
Zimmerman & Sang, Duluth, Minn.) 15.24 58,841.64 


Chas,8. Barker, 


16.00 61,776.00 
Houston & Mitchell, Ludington,| 





0 SS Sere eee et 62,548 .20 
Henry F. Balch, Minneapolis, Minn, 16.70 64,478.70 
Lyman J. Burbank, Ashland, Wis.. 16,72 64,555.92 
Morrisor, Koderick & Co., Duluth, 

I is foe a a go . | 16.81 64,903.41 
Schwartz & Berner, Green Bay,Wis.| 16.89 65,212.59 
Wolff & Truax, Duluth, Minn .....| 17.25 66,602 .25 
Sherwood & Sutherland, St. Paul, 

a oo 17,70 68,339.70 
Nelson C, Chapman, Minneapolis, | 

CR ciate eee ee eee oD 18,20 70,270.20 
McCue & Ennis, Duluth, Minn... 18.67 72,470 87 
Dear & Hases, ” = 18.7 72,509 58 
Hiero B. Herr & Co., Chicago, ‘Ill 19.90 76,833.90 


Truman & Cooper, Manitowoc, Wis,| 26,00 100,386 .00 


Pipe Laying.—The water-works committee of Minne- 
apolis, Minn,, has received bids for laying this season's 
water mains from Welsh & Wetherbee, John Gleason & 
Son, James W. Ryan, John Fleetham, Fred Youngren 
and John Simonson, The bids ranged from 19 to 94 cts. 
per ft., which is for pipe ranging from 6 to 2%ins, The 
lowest ‘bid for laying 6-in. mains was 19%4 cts. and the 
highest 256 cts. per ft. The prices are said to be con- 
siderably lower than it cost the city to lay the same sizes 
of pipe last year, when the day system was in vogue. 


Sewers. — The following proposals for constructing 
about 1 mile of sewer have been received by the Sewer 
Dept., New London, Conn,; W. H. RicHARDS, Engineer: 
Cc. B. Cadwell, New Britain, 243.85; M, 8S. Austin, 
Bridgeport, $6,796.40 ;Frederic E. Shew, Providence, $7, 
024.50; P. H. Fitzgeraid, Waterford, $7,203.80; Carpenter 
& Kellner, Waterbury, $8,625.50; A. Brazos & Son, Middle- 
town, $10.140. The contract was awarded to C. B. Cad- 
well at the following prices: $1.20 and $1 per ft. for 12- 
in.; % cts, $l awd $1.10 for 10-in.; 82, 8444 and 8 cts. for 
8-in,; manholes, $3.95 per ft. 


Dredging.—The following proposals have been re- 
veived by Capt. W. T. Rosseii, U. 8, Engineer Office 
Memphis, Tenn.: Alabama Dredging & Jetty Co., 
Mobile, Ala., 12 or 10 cts. per long orshort ton. J. E. 
Blakeman, Moline, Lil., 17 and 11 cts. per long or short 
ton. 


City Work.—Contracts for public work have been 
awarded by City Engineer DONNELLY, of Kansas City, 
Mo., as follows: For sewer in district 115, to James 
Pryor, $2,201.05; in district 135, to William Sloan, 
$6,677.80; in district 122, to J. W. Williams, $13,801.04; for 
constructing artificial stone sidewalk, Kansas City 
Gravel & Tile Co; for grading Salsbury Ave. at 16 cts. 
for embankment, 8 cts. for 2l-in, pipe, 60 cts, for 18-in. 
pipe, $5 per cu. yd. for rip-rap, to A. D. Johnson; gra- 
ding Virginia Ave. at 15 cts. per yd. for embankment, to 
P. C. Fielding; Michigan Ave., at 19% cts. for embank- 
ment, to W, Hickman; 22d St., 5% cts.; for excavation, 
4 cts. for rock excavation, to John A. Newcomb; 
18th St. at 18 cts., forembankment, $6 for rubble masonry 
to P. C. Fielding. 


Congressional Library Building.— Contracts hav> 
been awarded as follows by Mr. BERNARD G. GREENE, 
Superintendent, 145 East Capitol St., Washington, D. C.: 
excavating foundation trenches, Wm. F. Henry, 
Washington, 35 cts. per cu. yd.; sand, John B. Lord, 
Washington, $1.25 per cu. yd.; bricks, A. A. Richards & 
Co,, Washington, $7.15 per 1,000; broken stone, Barnes & 
Atchison, Washingtcn, $2.15 per cu. yd.; lumber, Willett 
& Libbey, Washington, $813. 

Granite.—The Committee on Highways, Holyoke, 
Mass., has awarded the contract for 9,000 yds. of paving 
blocks and 8,000 yds. of curbing to G, T. Webb, of Wor- 
cester, at $1.65 per yd. 


New Croton Aqueduct.—The Aqueduct Commission- 
ers have awarded to Robert Hanna & Co. the contract 
for connecting the new aqueduct with the Central Park 
reservoir and for building a gate-house at 135th St. and 
Convent Ave. The cost of the work is to be $28,306.75. 


Paving.—The Street Commissioners, Nantucket, Mass., 
have awarded a paving contract to McDermott & Tifford, 
of Falmouth, Mass., at $3,265. 


PROPOSALS OPEN. 


Bridges.—Two iron bridges over the Buffalo river. 
Gro, E. MANN, City Engineer, Buffalo, N. Y. April 22. 

Street Railway.—C. G. BuRKHART, Secretary, Albany 
Street Ry. Co., Albany, O1e, April 22, 

Street Material.—Crossing-stone, brick, sand, Belgian 
blocks, etc. C. A. Gast, Clerk, Street Committee, Lan- 
caster, Pa. April 22, 

Hall.—Erection of mechanical hall at the exposition 
grounds, JOSEPH STILLBERG, Architect. THE PRop- 
ERTY COMMITTEE, Western Pennsylvania Exposition So- 
ciety, Pittsburg, Pa. April 23. 

Bridges.—Masonry and superstructure of 1 wrought- 
iron, pin-connected truss, and 6 plate-girder highway 
bridges; also 1 stone arch bridge. CHARLES DAVIS, 
County Engineer. Jos1An Speer, County Controller, 
Pittsburg, Pa. April 24, 

Cement.—About 2,000 bls. CHARLES DAvis, County 
Engineer. JOSIAH SPEER, County Controller, Pittsburg, 
Pa, April 24. 

Brick Paving.—Specifications to be obtained of Mr. 
Hoag, City Engineer, THe Crry CounciL, Charleston, 
W.Va. April 25. 

Pier Work.—New dumping board at the foot of E- 
38th St., East river. THe Docks COMMISSIONERS, Pier 
A, North river, New York City. April 25, 

Pipe.—Cast-iron pipes and specials; 35 tons of 4-in., 
750 tons of 6-in., 350 tons of 8-in., 100 tons of 12 in. (A), 
200 tons of 12-in. (B), 200 tons of 16-in. (A), 330 tons of 16- 
in. (B),180 tons of 20-in. (A), 1,270 tons of 20-in. (B); 25 
tons of special castings. Tue Wattr Boarp, Boston, 
Mass. April 26. 

Street and Sewer.—About 4,500 ft. of 12 to 40 by 60 
ins, sewer, with manholes, basins,etc. Also building Ex- 
change 8t., including a retaining wall ; 35,875 cu. yds, ex- 
cavation; 2,447 cu. yds. rubble masonry. JOHN A. COLE- 
MAN, Commissioner of Public Works, Providence, R. I 
April 30, 

Stone.—About 7,300 cu. yds. of dimension, footing and 
coping granite, sandstone or limestone, for the water 
power dam. Major JoHn R. McGinwngss, U, 8. A., Rock 
Island Arsenal, Ill. May 1. 

Street Work.—Stone block paving,etc. PreRcrvAL W. 
Sr. GEORGE, City Surveyor, Montreal, Canada. May 1, 

City Work.—Plank walks, pipe sewers, brick and ce- 
ment sewer. THos. J. LANAHAN, Clerk, Board of Con- 
tract, Albany, N. Y. May6. 

Sewer.—Completing Broad St. sewer. J.. A. FAIRLEIGH, 
City Engineer, Chattanooga, Tenn. May 7. 

Pipe Laying.—Laying pipe from New Rochelle, N. Y., 
to connect with pipes on David's Island. Gro. H, Cook, 
Asst.Q, M., U. 8. A., David’s Island, N. Y. May 15. 

Masonry.—Brick and stone masonry for basement 
story of church. D. B. WoopkruFr?, Architect, 335 Third 
St., Macon, Ga. May 15. 


MANUFACTURING AND TECHNICAL. 


Saylor's American Portland Cement isso well main- 
taining its good reputation that the manufacturers 
have been compelled to double their mill capacity 
and can now produce 200,000 bbis, per year. The claim is 
made that its quality has been still further improved 
and it is delivered either in strong paper bags or cotton- 
duck bags, with a consequent saving in cost over impor- 
ted cement in barrels. 


Pumps.— The growth of business beyond present 
manufacturing facilities has obliged the Hall Steam 
Pump Co. to consider the question of larger shops. 
Plans fora shop 60 x 200 ft. have been prepared, and it will 
probably be built during the coming summer, at 
Wilmington, Del., where the present works are located, 


Railway Equipment.—The American Car & Equip- 
ment Co., of 10 Wall St., New York City, has purchased 
the entire narrow-gauge equipment of the Coudersport 
& Port Allegany Ry., and has furnished the standard- 
gauge equipment to take its place, the gauge of this road 
having recently been changed. It has also furnished the 
entire equipment for the Tucson, Globe & Northern Ry., 
and the passenger equipment for the Monterey & Mexi- 
can Gulf Ry. The company has facilities for carrying 
out large contracts for supplying material to railways, 
and purchasing from them what they do not want. A 
number of locomotives and passenger cars are under re- 
pair and others completed ready fo. immediate delivery. 

Fencing.—The Washburn & Moen Mfg. Co., of 16 Cliff 
St.. New York City, has the contract for fencing the 
Hudson Connecting Ry, from Campbell Hall, N. Y., to 


Poughkeepsie, The fence will be of galvanized steel 
strips and chestaut posts, 


Traction Engine.—Wood, Taber & Morse, of Eaton, 


N. Y., have brought out an improved traction engine in 
which all four wheels act as drivers, the forward or steer- 


ing axle being driven by compensating gearing operated 
by a countershaft which has a flexible joint to permit of 
the independent movement of the steering and rigiq 
axles, 


Speed Recorders.—The Boyer speed indicator and ro. 
corder is to be fitted to a number of locomotives on west. 
ern roads. It is manufactured by the Boyer Raijway 
Speed Recorder Co., of St, Louis, Mo, : 


Railway Material.—About 4 miles of 30 lb. stee! raiis, 
and 10 logging cars will be wanted by P. Josserand & (,, 
of Josserand, Tex. 


Locomotiyes.—The Rhode Island Locomotive Works, 
of Providence, R. I., have sent 2 engines to the Union 
Pacific. 

The Hinkley Locomotive Co,, of Boston, Mass., has re. 
cently shipped a 35-ton engine to the St. Louis, Alton & 
Springfield. 

The Schenectady Locomotive Works, of Schenectady, 
N, Y., have delivered 1 six-wheel switching engine to the 
Cleveland, Columbus, Cincinnati & Indianapolis The 
first passenger engine of a large order from the Chicayo, 
Milwaukee & St. Paul has been completed. 

The Baltimore & Ohio has contracted with the Finance 
Co., of Philadelphia, for 71 locomotives. 

TheC. W. Hurst Co., of West New Brighton, Staten Id., 
N. Y., has built a locomotive for factory or colliery use, 
It has a vertical boiler and will burn coal or crude oi! for 
fuel, 


Car Notes.—The Barney & Smith Mfg. Co., of Dayton, 
O., has built 2 sleeping cars for the Canadian Pacific. 

The indianapolis Car Works, of Indianapolis, Ind., 
have a contract for trucks for 250 cars for the Georgia 
Pacific. 

The Bradley & Osgood Car Works, of Worcester, Mass., 
are building passenger cars for the Bangor & Piscataquis. 

The Ohio Falls Car Co., of Jeffersonville, Ind., has an 
order for 40 coke cars for the Tennessee Iron, Coal & 
Coke Co. 

The Harlan & Hollingsworth Co., of Wilmington, Del., 
is building a number of passenger cars for railways in the 
Argentine Republic. 

The Gilbert Car Works, of Troy, N. Y., are building 4 
cars for the Rochester & Glen Haven road. 

The American Fire-Proof Steel Car Co, has purchased 
land for its works at Louisville, Ky. 

The Lynchburg Land, Improvement & Mfg. Co., of 
Lynchburg, Va., is interested in the new car works. 

The Smith Safety Steel Railway Car Co. has been or- 
ganized at Chicago, Ill.,by Wm. S. Brewster, C. W. M. 
SmitH, SAMUEL G. FIELD, and others. Capital stock, 
$1,500,000, 

Railway Appliances are being furnished to a large 
railway contracting firm in Russia, by Perkins & Mott. 


Construction and Building Companies. —The Helena 
& Fort Benton Construction Co, has been organized at 
Helena, Mont., by H. BARBouR, A. T. GANET, and H.N. 
WALKER. 

The Illinois Construction & Supply Co. has been or- 
ganized at Chicago, Ill., by LUTHER A. MARSHALL, T. J. 
Hopekrns, and F. H. MARSHALL. Capital stock, $15,000. 

The Puget Sound Architectural Concrete Co. has been 
organized at Seattle, Wash. Ty., by B. W. Murray, F. 
E. Brown,and C.F. YEATON. Capital stock, $10,000. It 
will manufacture concrete and artificial stone, 

The Wehn Pavement Co. has been incorporated by 
Rost. 8. Stnciarr, of Brooklyn, N. Y., Gro. H. WEHN, 
of Philadelphia, Pa., and A. C. Donson, of Orange, N. 
J. Capital stock, $16,000, It will manufacture asphalt 
paving, floors, etc. 

The Rosetta Gravel Paving & Improvement Co. has 
been organized at New Orleans, La., by J. M. Hart, C. 
M. Sova, and J, H. MENGE. Capital stock, $250,000. 


The River & Harbor Dredging Co. has been incor- 
porated at Alexandria, Va. President, N.S. KENYON ; 
Vice-President, J. R. FARNUM; Secretary, J. FRAZIEr, 
all of Washington, D.C. Capital stock, $1,000,000. 


Wire Tramway.—The Trenton Iron Co., of Trenton, 
N, J., will build a wire tramway 3 miles long at Aspen, 
Col,, at a cost of $60,000. J.B, WHEELER, of New York, 
and D, R.C. Brown, of Aspen, are interested. 


Car Heating.—The Gold Car Heating Co. hasan order 
to equip all the cars of the New York elevated railways 
with its improved coupler and automatic traps. 


Bridge Works.—The machine shop of the Louisville 
Bridge & Iron Co., of Louisville, Ky., was burned April 8, 
causing a loss of $90,000. 


Car Couplers.—The Standard Car Coupling Co. has 
been organized by H. B. BuRDEN and H. C. SHIELDS, of 
Troy, and SPENCER PARK, of New York. Capital stock, 
$100,000. 

The Thurmond Car Coupling Co. has improved its coup- 
ling and will soon havea new design on the market. Of- 
fice at 802 F St., Washington, D. C. 

The Fox coupler and platform, said to be an improve- 
ment on the Miller coupling, has been adopted by the 
Nevada County Narrow-Gauge Ry. Co, 


The National Railway Supply Co., of Belleville, Ill., 
has been incorporated by Gro. H. Poor, B. L. AUSTIN, 
T. B. Wrison. Capital Stock, $100,000. 

Pipe Works.—The Charlotte Iron Works Co., of 
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Charlotte, N. Y., proposes to establish a pipe plant. The 
capital stock will be increased about $100,000. President, 
Gro. B. SmrrH; Secretary, A. 8. CLARKE. 

The Canada Pipe & Foundry Co. has been organized by 
JouN CLENDINNING, THOS. TURNBULL, E. W. WILSON, 
and others, of Montreal. 

Denvis Long & Co., of Louisville, Ky., have a con- 
tract for 30 miles of 42-in, pipe for a Pittsburg natural 
gas company. 

The Riverside Co., of Wheeling, W. Va., has a contract 
for 26 miles of steel pipe for a natural gas line at Lafay- 
ette, Ind, 

The Pacific Clay Mfg. Co., of Los Angeles, Cal., has 
been incorporated to succeed the Southern California 
Water & Sewer Pipe Mfg. Co. It will manufacture 
vitrified pipe, fire brick, etc. President, E.G. DURANT; 
Superintendent, C. B. Hewitt. Capital stock, 250,000, 


BRIDCES AND CANALS. 


Manayunk, Pa.—A joint jury for Montgomery and 
Philadelphia counties has been taking testimony in re- 
gard to making the bridge at Manayunk a free bridge. 

The bridge is an iron one, 550 ft. long, with two piers 
it was built in 1885. The Manayunk Bridge Co. was cbar- 
tered in 18382,and has been in existence from that date. 
In the year 1869 the bridge was swept away by the heavy 
floods of that year. A wooden structure was erected the 
same year, and later on was replaced by the present iron 
bridge. This bridge is the only communication between 
Manayunk gnd Montgemery counties. The want of a 
free bridge wassoapparent to the needs of the citizens 
of the two counties that in 1879 the first effort was made 
in that direction, Since that time at intervals the ques- 
tion has been brought forward for the action of the 
courts. 


Canals.—Columbia, S. C,—Work is progressing on the 
excavation and locks. Convict labor is employed by Mr. 
Harden, the contractor. 

St, Johns & Indian River.—The St. Johns & Indian 
River Canal Co, has been organized to build a canal from 
the St. Johns river, at or near Lake Harney, to the 
Indian river near Aurantia, Fla. The distance is about 
11 miles and the estimated cost is about $1,000,000. The 
corporators are: J. E, OstTeEEN, JOHN SAULS, JOHN M. 
Prick, WM. 8. Norwoop and GEorGE W. DICKSON. 

Illinois & Michigan.—The lower house of the Illinois 
Legislature has passed the bill providing for widening 
and deepening the Illinois & [Michigan canal to the di- 
mensions of a ship canal, from Chicago to its connection 
with the Illinois river, and the improvement of the 
latter to a corresponding degree to its connection with 
the Mississippi river. The city of Chicago is largely in- 
terested in the passing of the bill, as it is proposed to 
use the stream as an outlet for the city sewage, the dis- 
posal of which has long been a serious problem to the 
authorities. 


Bridge Notes.—Portland, Me,—The County Com- 
missioners will have a new draw built by the Portland 
Co. for the Martin’s Point bridge. 

Middletown, Conn.—It is proposed to organize a 
company with $150,000 capital stock to build a bridge 
across the Connecticut. 

Rochester, N. Y¥.—The contracts for the bridges of the 
electric railway to Charlotte have been awarded to B, P. 
Smith for the substructure,and the Rochester Bridge 
Works for the superstructure, . 

Niagara Falls, N. ¥Y,—Work on the new suspension 
bridge is progressing rapidly. 

Newark, N. Y¥. — Considerable difficulty has been ex- 
perienced in building the foundations of the piers of the 
Clay St. bridge over the Passaic. The masonry of the 
piers is to rest upon a foundation of piles driven into the 
solid bed of the river. It was supposed that piles 45 ft. 
long would be sufficient, but after they were driven down 
30 ft. without reaching a solid bed, it was found they 
would not do, and longer ones were necessary. 

Portland, Pa.—The Pennsylvania, Poughkeepsie & 
Boston Ry. Co, has awarded the contract for an iron 
bridge across the Delaware to the Edge Moor Bridge Co., 
of Wilmington, Del. 

McKeesport, Pa,—The City Council has passed an or- 
dinance giving the Monongaheia Bridge Co. authority 
to build a bridge at the foot of Market St. 

Grafton, W. Va.—The contract for a bridge over the 
Tygert’s Valley river has been awarded by the County 
Court tothe Smith Bridge Co., of Toledo, O. The bid 
was fora steel bridge with 4 spans, 18 ft, roadway, and 
r ft. sidewalk; the price including piers and masonry is 

27,985, 

Wheeling, W. Va.—Pians for a stone bridge at Main 
St. have been submitted by J. H. Rosenberg. The cost 
of the two designs is estimated at $62,000 and $70,000, 

Chattanooga, Tenn.—The Hamilton County Court 
will issue bonds for $200,000 for a free iron bridge across 
the Tennessee river. Bids for construction will be re- 
ceived until May 1. . 

Memphis, Tenn.—The contract for the Washington 
St. bridge has been awarded to Neely, Smith & Co., of 
Florence, Ala. 

Montezuma, Ga.—The contract for the Flint river 
bridge has been awarded to the Smith Bridge Co., of Tol- 
edo, O., for $6,793. The contract for trestle work was 


awarded to J, H. Powers, of Perry, Ga., for $3,690. 
bridge will be 216 ft. long, and the trestle 700 ft. long. 

Cairo, IuU.—The masonry for the Illinois Central 
bridge across the Ohio river has been completed. The 
contractor was L. M. Loss, of Rochester, N. Y,, who has 
taken the contract for the masonry of the Kansas City, 
Fort Scott & Memphis bridge at Memphis, Tenn. 


ELECTRICAL. 

Electric Lighting. Rockland, Me.—A committee 
has been appointed by the Council to inquire into the 
cost of establishing and operating an electric light plant. 

Buffalo, N. ¥,— A large number of new lights are to 
be put up in different parts of the city. 

West Troy, N. Y.—The village has voted an appropria- 
tion of $5,000 for electric light, and the Village Trustee; 
have power to make a contract. The Thomson-Houston 
Electric Co. has made an offer to furnish 2,000 c. p. lights, 
not less than 50, at $100 a lamp per year, and to enter into 
acontract for one, three, or five years. 

Moorestown, N. J.—A company is to be organized to 
put in an incandescent light plant for streets an’ houses. 
A. W. Moore, Rurvs HIi, and GEORGE HEATON are in- 
terested. 

Washington, Pa.—The stockholders of the Washing- 
ton Electric Light & Power Co. have increased the capital 
stock $20,000. Another engine of 100 HP. and a boiler of 
110 H. P. and a 7530-light machine will be put in. The 
capacity will then be 1,250 lights. 

Bedford, Pa.—An electric light company has been or- 
ganized by L. B. Dory, H. D. Tate and J, E. Smirn, and 
the plant will be in operation in June. Capital stock, 
$25,000. 

Hagerstown, Md.—The new electric light company 
will probably put in a Schuyler plant. President, Dr, C 
E. G. McKee; Secretary, Geo. W, SMitH, 

Alexandria, Va.—The Schuyler Electric Light Co. bas 
made a proposition to furnish a plant for 60 arc lights at 
street intersections and over 100 incandescent lights for 
$14,000, payable in 10 years. The present proposal is to 
discontinue the use of gas upon the streets and thus allow 
a wider range of gas for private consumers than can now 
be supplied by the gas works. 

South Pittsburg, Tenn.—The Jenney Electric Light 
Co. is erecting its plant. A.C. GREEN is the manager. 

Tarboro, N. C.—A vote will be taken April 22 on the 
proposition to issue $5,000 in bonds for an electric light 
plant. 

Rocky Mount, N. C,—It is proposed to issue bonds 
for an electric light plant of 30 arc lights and 500 incan- 
descent lights. For particulars address W. E. FounrAIN, 
Mayor. 

Newton, 8, C.—It is proposed to issue $10,000 in bonds 
for an electric light plant. For particulars address L. L. 
WITHERSPOON, Mayor. 

Anderson, S, C.—Themayor has invited proposals for 
the electric light plant; 1,000 lights capacity. 

Yorkville, 8. C.—A company with $9,000 capital stock 
is being organized to put in an electric light plant. 

Elberton, Ga.—It 8 proposed to organize a company 
to put in an electric light plant. 

Fernandina, Fla.—The Fernandina Light & Power 
Co. has been incorporated by F, W. Hoyt, J. H. Pres- 
corr and W. B, C. DURYEE. 

Anniston, Ala.—A three years’ contract has been 
made with the Thomson-Houston Co. for 18 arc lights of 
1,200 c.p. 

Washington C. H,., O,—The electric light company 
has contracted for a Thomson-Houston plant. 

Rushville, Ind.—The Council has contracted with the 
Edison Co, for a plant of 140 lights at a cost of $9,450. 
The plant to be owned and operated by the city. 

Sedalia, Mo.—The plant of the Sedalia Electric Light 
& Power Co. has been purchased by JAMES GREEN and 
others, of St. Louis. 

Pine Bluff, Ark,—The Water & Light Co. hasa seven 
years’ contract for lighting, and will put in a Thomson- 
Houston plant. The machinery is being supplied by the 
Pond Engineering Co., of St. Louis. The plant will be 
completed by June. 


The Central Thomson-Houston Co.,of Cincinnati, 
O., has been incorporated under the laws of the State of 
Ohio, with a capital stock of $200,000, for the promotion 
and development of the Thomson-Houston system of 
electric lighting. The company is composed of Cincin- 
nati, Chicago and Boston capitalists, and has purchased 
the entire business of Stuart & Altenburg, the former 
agents of the Edison Co. The business of the company 
will be the organization of local companies, the con- 
struction of electric light and power plants, with a depot 
of supplies for the Central States. A. Srvuart, H. Waps- 
wOrTH and G. P. ALTENBURG are interested, 


WATER AND MUNICIPAL. 


-Newark, N. J.—A bill was passed in the Senate April 
17, giving the city power to issue water-works bonds not 
to exceed $6,000,000. 


Filtration at Cincinnati,O. —Superintendent Moore, 
of the Water-Works, has reported to the Board of Public 
Affairs that the cost of connecting the Price hill filtration 
experiment will be $600. The test will cost $11 per day in- 
cluding the waste of water. 


The 





Columbus, O.—The report of Superintendent McAL- 
PINE for the year ending March 31 shows that the total 
amount of water pumped was 2%,258,878.485 galls., an in- 
crease of 5.57 per cent. over the previous year. There 
are 90 miles cf cast-iron mains and 710 fire hydrants. 

Baltimore, Md.—The Consolidated Gas Co. has decided 
to issue $7,000,000 in bonds, $500,000 of which will be used 
for building a fue! gas plant. 


Springfield, Mass.— The proposed new water main to 
Ludlow will not be laid this year. The mayor has pre- 
pared a bill, which has been adopted by the Aldermen, 
authorizing the city to issue $450,000 worth of bonds, 
payable in 40 years, on the basis of a 36-in. main, but 
passing the entire question of deciding the size of the 
main, its cost, and, indeed, everything connected with 
the matter, over to the next City Council. Annexed to 
the mayor's message were estimates prepared by City 
Engineer Siocum for a 24, a 30, and a 36-in. main respec- 
tively. They are as follows: 24-in. main, 11,768,000 Ibs, of 
iron, $147,100; lead, gates, drains, valves, ete., $12,400; 
total, $159,500 ; 30-in. main, 16,883,000 Ibs. of iron, $211,089 ; 
lead, gates, drains, valves, etc., $15,700; total, $226,797 ; 
2%6-in. main, 22,966,000 Ibs. of iron, $287,075; lead, gates, 
drains, valves, etc., $18,611; total, $305,686. These esti- 
mates do not include the cost of labor and freight. 

Herkimer, N. Y.—Mr. F. K. Baxter, City Surveyor, 
has made a report on the new water-works, which were 
designed by him in 1887. The supply is taken from #4 two- 
in.driven wells, put down by Whitehead & Sluyter, of Her- 
kimer, along the bank of West Canada creek, and after 
passing through a sediment well, 3 ft. diameter 4 ft. deep, 
is pumped through an 8-in. discharge main to the distribu- 
tion system, and the surplus passes toa steel tank with a 
capacity of 530,000 galls, The ordinary pressure is 77 Ibs; 
fire pressure, 125 to 130 Ibs. The pumping engine, with a 
capacity of 600 galls. per minute, was supplied by the 
Knowles Steam Pump Co.,of Roston, Mass.; the 48 H. P. 
boiler was supplied by the Porter Mfg. Co., of Syracuse, 
N.Y. The4,6 and 8-in. cast-iron pipe was furnished by 
R. D. Wood & Co., of Philadelphia, Pa.; the pipes are 
laid 5 ft. below the street surface. The Ludlow hydrants 
and Van Rensselaer valves are used. The system compris- 
es7 miles ot pipe, 52 hydrants and 50 valves. 


Sewerage.—Central Falls, R. I.--The contract for a 
4-ft. brick sewer has been let to Collins & Ham, of Bos 
ton, Maas. 

Brooklyn, N, Y.—The work of sewering the 26th Ward 
wilt soon be commenced, now that the act providing for 
that much-needed improvement has become alaw. It 
will cost about $1,000,000 to carry out the work. Plans 
have been prepared by City Engineer Van Buren. 

Greenville, N, J.—A citizens’ committee has been ap- 
pointed to have the sewers inspected, as there is some 
dissatisfaction over the construction, 

Reading, Pa.—A bill has been introduced to authorize 
the taking of a vote, May 18, on the proposition to issue 
$300,000 in bonds for sewers, The work to be done by 
Reading contractors and laborers, 

Apollo, Pa.—It is proposed to borrow $30,000 for 
street and sewer work. 

Baltimore, Md.—Mayor LATROBE believes that the 
construction of the new storm-water sewers can be done 
better by the City Commissioner than by contract. 

Parkersburg, W. Va.—Mr.C. P. Bassett, of Nuw- 
ark, N. J., has made a report On the proposed sewerage 
system, recommending the separate system. 

Chattanooga, Tenn.—The city bas voted in favor of 
the issue of bonds for $500,0 for street work and $200,000 
for sewers. 

Raleigh, N. C.—A vote will be taken May 6 on the 
proposition to issue bonds for $75,000 for sewers and $25,- 
000 for streeta, 

Atlanta, Ga.—W. D, Pamer and W. Pease & Co. have 
contracts for sewers and paving. 

Jacksonville, Fla,— It is proposed to issue bonds for 
$750,000 for sewers. 

Ensley, Ala.—The Ensley Land Co. will put in the 
Waring system of sewerage. For particulars address 
Tuos, D. RADCLIFFE. 

Vicksburg, Miss. —- Sewers are projected and corre- 
spondence is invited. Address H. J. Trowsripae, City 
Clerk. 

Milwaukee, Wis,— City Engineer Benzenperc has 
prepared a report on the sewerage of the city. 

Helena, Mont,—The main sewers are nearly com- 
pleted, and it is proposed to issue bonds for $130,000 
for additional sewers. G. N. MILLER is the engineer. 

Seattle, Wash. Ty.—On the recommendation of Jou» 
G. Scurry, City Engineer, the council has declined to 
adopt the system proposed by Col. Waring, 

Los Angeles, Cal,—Proposals for the construction of 
about 20 miles of sewers will be’ invited shortly. For par- 
ticulars address City Engineer Eaton. 

Windsor, Out.—Proposals for new sewer work have 
been adv rtised for by the Town Clerk. 


Artesian Wells.—Easton, Pa.—The well for the 
court house and jail yields about 75 gallons per minute at 
a depth of 240 ft., 42 ft. below the level of the Lehigh 
river. It is mostly through solid rock. The cost was 
$1,000 and the necessary machinery and tanks will cost 
about $2,000, 
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Florence, 8. €.—The citizens have petitioned the 
Council to have an artesian well bored to furnish a water 
supply. 

Rome, Ga —The Standard Scale Co, will put downa 
4-in. well 1,000 ft, deep. 

Riverside, Iil._—The Trustees have let the contract. for 
another well to furnish drinking water. It will be 2,000 
ft. deep. 

Boone, Ia.—The well was down 1,88 ft. at the end of 
March, and was then in white sand. 

Peru, Kan,—The well is now down over 200 ft. and in 
granite. 

Howston, Tex.—Jonathan Harris has the contract for 
boring a new well for the Jenney Electric Light Co. 


Sewage Disposal,—Much work has lately been accom- 
plished at the East Orange (N, J.) sewage disposal works. 
The sludge is being pressed into cakes daily as fast as it 
accumulates, and these cakes are compressed so much 
harder than they were recently that they are easily‘ han- 
dled and do not emit any offensive odor, Now there is 
not the slightest difficulty in disposing of the material. 
The effluent is likewise much better than formerly, and 
the changes now under way will make a still greater im- 
provement.—Newark Advertiser. 

At Round Lake, N. Y.,a chemical system of sewage 
disposal is being put in by Mr. Powers, the inventor. 


Duluth, Minn.—The Duluth Water & Gas Co. made 
arrangements some months ago to furnish a supply of 
water to Superior, but the Common Council! obtained a 
permanent injunction restraining the company from 
carrying out the work, on the ground that an efficient 
service was not given to Duluth, and that it would be 
still worse should the company also supply Superior. In 
consequence of this, the company decided not to build 
the gas works, and claims that it has suffered considera- 
ble loss in disposing of its bonds. The company now 
wants to build the high service reservoir and new gas 
works, but in order to do so would have to perform its 
contract with Superior; it has therefore asked the council 
for a dissolution of the injunction. 


Atlanta, Ga.—The Water Commissioner has made a 
reduction in the price of water, and the rates now range 
from 17 cts. per 1,000 galls. for 100,000 galls. per month. to 
& cts. per 1,000 galls. for over 1,500,000 galls. per month. 
Large consumers may be required to draw their supplies 
at night. The operation of the works this summer will 
demonstrate, Superintendent RIcHARDS thinks, that the 
inflow is insufficient to meet the demands, and it will be 
necessary to draw largely upon the reserve. ‘ We shall 
be fortunate,” he states, “if the water retainsa sufficient 
height in the reservoir to enable us to filter the amount 
required.” 

Jersey City, N. J.—At a meeting April 10 between the 
Finance Commissioners, the Commissioners of Public 
Works and the representative of the Montclair Water 
Co., a motion was adopted requesting the Board of 
Works to reject the proposition of the company to sup- 
ply water at $40 per million gallons, and requestfag Sen- 
ator Epwarps to help the passage of the bill giving the 
citizens the right to vote for or against water contracts 
and enabling ‘cities "to condemn the water-sheds. The 
company proposes to use the Passaic water-shedsand to 
supply Jersey City proper from the reservoir at Ramapo, 
and Jersey City Heights from the high service reservoir 
at Great Notch. The latter reservoir will furnish the 
supply for lower New York and Brooklyn if contracts 
can be made. The company stated that it would proba- 
bly take charge of Jersey City Water Department, fur- 
nish better water, make extensions where necessary, and 
pay the interest on the water debt, which debt amounts 
to $4,800,000. 


Nashville, Tenn.—The State Legislature at its last 
session passed an act authorizing the issuance of bonds 
by municipal corporations having a population of 40.000 
inhabitants or upward, according to the federal census of 
1880 that have availed themselves of the powers hereto- 
fore granted by the Legislature to issue bonds for water- 
works purposes, and have negotiated three-fourths of 
the bonds authorized by previous acts of the General As- 
sembly of the State of Tennessee. This act applies to 
Nashville. An act was also passed to empower water 
compenies in the State to acquire by purchase or other- 


wise the property and working franchise of other water- 
works. 


Monroe, Pa.—A charter has been granted to the 
Monroe Light, Heat & Power Co. Calvin Detrick & 
Co., of 47 Broadway, New York City, are interested. 


Kansas Water-Works. — The Kansas Water-Works & 
Irrigation Co., of London, England, has been advertising 
the isuse of $1,000,000 first mortgage bonds. The com- 
pany is incorporated under the laws of the State of 
Kansas, for supplying water to the towns of Ingalls, 
Cimarron, Howell, Dodge City, Ridgway, Speareville, 
Offered, Bellefont and Kinsley, and to the Atchison, 
Topeka & Santa Fé Railway for its stations at those 
towns; also for providing water for irrigating a district 
in Southwestern Kansas, embracing an area of more than 
800,000 acres. The works were completed and opened in 
March, 1887, at a cost of over $1,800,000. The*main cana, 
of the irrigation works is % miles in length, 45 ft. in 
width, and 6 ft. in depth, with 15 miles of branch canals. 


ENGINEERING NEWS 


There are 40 reservoirs at intervals along the canal, 
covering an area of from 5 to 40 acres each, The trustees 
of the company in England are Mr. Epwin GoopHUGH 
Fox,of the Grand Junction Water-Works Co.; Sir H. E. 
Kyient, of the Southwark & Vauxhall Water Co.; Mr. 
Jonn MILs, of the New River Co,, and Mr. H. G. He 
NorMAN, of the Lambeth Water-Works Co. 


Water-W orks.—Maine.—Boothbay. The town has 
voted to contract with a Philadelphia firm for a water 
supply at $2,000 per year for 25 years.—Portiand. Work 
on the Munjoy Hill reservoir will be resumed May 1. 

Massachusetts,—North Brookfield. An appropriation 
of $1,200 has been made toward the construction of two 
new reservoirs.—Gloucester. At the annual meeting 
of ‘the Gloucester Water Supply Co, on April 9, J. O 
Proctor was elected President ; J. McCusker, Superin- 
tendent; G. NORMAN WEAVER, Engineer and Treasurer; 
Davin W. Low, Clerk.——Greenfield. The Leyden reser- 
voir is being cleaned out.——Marbiehead. The contract 
for building the water-works has been let to T. Wm. 
Harris & Co., of New York. There will be about 8 miles 
of pipe. The work includes a large amount of difficult 
ledge work, as the streets are narrow and the ledge is 
hard. 

Connecticut.—Portiand. The town has voted to lay a 
system of water-works to supply the upper and lower 
viilages. Messrs. Wheeler & Park, of Boston, are to have 
$2,100 a year for 20 years without being taxed,to put in 
the pipes and 70 hydrants, 

New York —Brockport. Buffalo parties are proposing 
to build water-works.——Clyde. The water company is 
preparing to lay its pipes under the canal..—Buffalo. 
The Comptroller will open the bids to-day for the issue 
of $225,008 3% per cent. water-bonds. The first half of 
the total amount of $450,000 was issued in June, 1888. Bids 
for the new receiving and distributing reservoir will be 
opened by the Water Commissioners on May 21; it will 
cover 22 acres,and have a capacity of 125,000,000 galls 
-—Southampton. The town autHorities have been pe- 
titioned to establish water-works, taking the supply 
from springs and lakes on the hills. The matter will be 
considered April 26.——Spring Valley. The water supply 
question has been agitated and surveys and plans have 
been prepared by W.C. Foster, of New York City, but 
at present the prospects are not very favorable.——Glo- 
versville. Work will soon be commenced on the water- 
works. Cnas, C. Hopxrins, of Rome, is the engineer, 

New Jersey.—Red Bank. By arecent act of the Leg- 
islature the town has been greatly enlarged, and there- 
fore the present water supply is considered inadequate, 
The water bonds of the town now amount to $60,000, 
and it is thought that $25.000 additional will supply the 
increased demand, The Water Commissioners applied 
to the Board of Town Commissioners for this additional 
amount of bonds, and the board thoucht it best to let the 
people decide the question. They therefore ordered that 
an eleetion be held on May 6. 

Delaware,—Wilmington, Proporals will he received 
by the Water Department until! April 3, for 4 filters with 
a daily capacity of 500,000 galls. each, at the City Mill 
pumping station: and a high-duty. compound, surface- 
condensing pumping engine of 2.500.000 galls. daily ca- 
pacity at the Cool Spring station; it will force 190 ft. ver- 
tical in a distance of % miles. For particulars address 
J. A. Bonn, Chief Engineer. 

Pennayloeania. — Bethlehem. The new water-works 
plant has been completed: the new tank will be 8 ft. in 
diameter, The work is in charge of the Water Depart- 
ment.——Philadelphia. Director WAGNER, of the De- 
partment of Public Works, has let contracts for pipe to 
the Mellert Foundry & Machine Co,, of Reading, Pa.. and 
D. L. Dawson, of Philadelphia; for trenching, to C. B. 
Walker. 

Maryland.—Woodherry. The citizens have applied to 
the Baltimore Water Board for an extension of the mains 
to this place. 

Virginia.—Hampton. The Hampton Water Co. has 
been organized to supply Hampton. 014 Point Comfort, 
and other places in the vicinity. President, C T. Ho.tz- 
cuAw: Treasurer, J. A. WATKINS; Secretary, H. R. 
Booker. 

Weat Virginia. —Morganton. The Union Improve- 
ment Co. will order pipe for water-works very soon. 

Florida.—Pensacola. The water company has con- 
tracted to furnish water for flush-tanke for 1 year. 

Alabama.—Decatur. Connection from the Tennessee 
river to the pumn-house of the water-works has been 
made. and upon the completion of the purmp-house and 
the laving of the mains to the tower, the water system of 
Decatur and New Decatur. costing over $400.9, with 38 
miles of nine, will he ready for operation.—Fort Payne. 
The Fort Payne Coal & Tron Co, is interested in a water- 
works project.——Birmingham. The East Take Land 
Co. will build water-works at the suburb of Fast Lake. 
— Anniston. Proposals will he received by J. H. Tur- 
NER, ©. E.. of Mobile. for the following supplies for the 
Anniston water-works, the franchise for which is owned 
by T. G. Busu. of Mobile: 2 compound, condensing. du- 
plex pumping engines of 3.000.909 galls. daily capacity ; 
honzontal tubular boilers ; 36,909 ft. of 20-in. pine, 6,200 ft. 
of 16-in., 16,380 ft. of 12-in., 2,808 ft. of 8-in., 38,058 ft. of 
6-in., and 1,200 ft. of 4-in.; 10 tons of special castings, 48 
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valves, 100 double-nozzle hydrants; also lead, marling, 
pipe laying, etc. , 

Mississippi.—Greenville. On April 9 the City Conn 
cil awarded the contract for supplying the city with 
water for 30 years to the recently organized Delta Water. 
Works Co, The city takes 100 hydrants at a cost of $4 
per year per hydrant, all subsequent hydrants to be $0 
each. The company is also exempt from city taxation 
for ten years. 

Louisiana.—New Orleans, The case between the city 
and the water company has been opened in the Supreme 
Court, 

Tennessee.—Nashville. The contract for 20 hydrants 
and 14 valves has been awarded to R. D. Wond & Co., of 
Philadelphia, Pa.—Memphis, The sale of the Memphis 
water-works to the Artesian Water-Works Co. has been 
consummated, with the approval of the City Gouncij, 
The former works were under a 50-year lease to the lat- 
ter, but thestockholders in the latter decided to purchase 
in order to borrow ‘several hundred thousand dollars in 
New York to complete their plant and connections. 

Kentucky.—Winchester. The Winchester Water Co, 
has been organized by J. B. H. DAVENPORT, Epes Ray. 
DOLPH. and H. E, HUNTINGTON. Capital stock, $75,000. 
—Georgetown. Proposals for the cunstruction of 
water-works and furnishing water for fire protection wil] 
be received until May 1 by 8, M. Davis, Chairman of the 
Board of Trustees. 

Ohio.—Marietta. The proposition has been carried to 
issue bonds for $100,000 for water-works.——Columbus, 
The Water-Works Trustees have received the following 
bids for the well t* e constructed’on the site of the new 
pumping station east of the city: James Westwater, 
Columbus, $18,000 ; Free & Meredith, Pittsburg, Pa., $16,. 
220; John Owens and F. N. Saleger, Columbus, $22,500, 

The bid of the Pittsburg firm was accepted. 

Indiana,—Washington. The $50,000 water bonds were 
taken by Woodbury & Moulton, of Portland, Me., who 
are now offering them for sale. The works are com- 
pleted and accepted, The franchise is for 25 years. 

Michigan.— Pontiac.—The water-works are com- 
pleted.——Ypsilanti. At a special meeting of the Com- 
mon Council April 9, ALD, GEORGE offered a resolution 

that the question as to whether the city shall be bonded 
in asum not to exceed $75,000, and at a rate of interest 
not exceeding 4 per cent.,for the purpose of establishing 
and maintaining a system of water-works, be submitted 
to a vote at a special election May 6, This was carried, as 
was also an ordinance creating a Board of Water Commie, 
sioners, to consist of one member from each of the five 
wards. A special committee was appointed to arrange 
for a public meeting prior to May 6, to discuss the ques- 
tion. 

IWinois.—Lexington. The city has voted to issue $10,- 
000 in 6 per cent. 20 year bonds for water-works. 

Nebraska.—Madison. Water-works are being built at 
a cost of $18,000,——Lincoln, The Board of Public Works 
will receive bids until April 29 for sinking a wrought-iron 

caisson 5 ft. diameter to shut off the flow of salt water in 
the F, St, well.—Valentine. The new works will be 
completed by June. The supply is piped from the Min- 
nechaduza river to a tank of 1,600 Ibs. capacity; there are 
9Aouble-nozzle hydrants. Bonds for $8,400 have been is- 
sued.——Ainsworth. Water-works are projected; the 
supply will probably be taken from driven wells.— 
O'Neill. The water-works are nearly completed. 

Texas.—Childress, It is proposed to obtain a water 
supply from artesian wells.——Houston. The water com- 
pany will sink another well; the new one, 154°ft. deep, has 
had adynamite charge fired at the bottom to increase 
the supply.——Paris. The water question is under dis- 
cussion, 

New Mezxico.—Raton, The water company will not 
putin any more hydrants until the town is incorporated. 

Oregon.—Portland. Superintendent Smirn has pre- 
sented the following estimates of cost for the reservoir 
in the city park : 20,000,000 galls., $86,600 ; 25,000,000 galls., 
$105.350 : 30,000,000 walls., $124,100. 

Washington Territory.—Coupeville. A small pump- 
ing engine has been putin to force the water from the 
spring above town to the tank. 

California,—Felton. The Felton Water Co. bas been 
organized by W. Russety, J. I. Scorr, W. B. Drew, and 
others. Capital stock, $10,000.—— San Francisco. The 
Spring Valley Water Co. has declared a dividend of 1 per 
cent. upen the $10,090,000 capital stock. 

Canada,—Stratford, Ont. The Stratford Water Supply 
Co. has declined the city’s offer of $3,000 for a year's 
water supply, and the sum will probably be settled by 
arbitration.— Boucherville, Que. The village will grant 
exclusive rights for 25 years to any person or company 
who will establish water-works. Annual revenue, $700 
to $800. Address the Mayor, or M. DAMASE PARIZEAU, 
corner Craig and St. Denis Sts., Montreal.—— Lachine, 
Que. The contractors for the water-works are Messrs. 
Lamontagne & Co., Montreal, under the direction of Mr. 
J. Erte Vanter, C. E. Operations are rapidly advan- 
cing and they have arrived at the most difficult por- 
tion, the laying of the main across the canal. This 
double pipe will t4 sunk 5 ft, below the bottom af the 
canal, and at a point where the latter consists of solid lime- 
stone rock; 1,000 cu. yds, of this rock will have to be ex- 
cavated. 
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